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PHARMACEUTICALS. BIOLOGICALS. 


|t’s in the BAG— 


ALLANTOMIDEIn major surgery, 
a valuable bacteriostatic and healing 
_ agent in the management of wounds, 
compound fractures and burns. Jn 
minor surgery, an effective aid in the 
roiitine treatment of cuts, abrasions 


and local pyogenic infections. 


Whatever the surgical application, © 


Allantomide is of established useful- 


“NATIONAL” 


THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. 


November, 1946 


ness in preventing.delay in the normal 
healing process, aiding revasculariza- . 
tion of granulation tissue, and guard- 
ing against re-infection. 

We shall be glad to supply detailed 
information on the various uses of 
Allantomide upon request. | Address 
The National Drug Company, 
Philadelphia 44, Pa. 


NATIONAL 


DRUG COMPANY 
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Precisely... 


Typical of the high standards of accu- 
racy achieved in modern navigation is 
the chronometer, used in determining 
longitude. This instrument is capable 
of keeping time in all ordinary varia- 
tions of temperature for six months 
with an error not exceeding a second 
a day. With instruments and techniques 
of comparable accuracy, D&G is con- 
stantly seeking to improve the quality 


and uniformity of surgical sutures for 
use in various cperational procedures. 
For suture behavior must be predict- 
able at all times to enable surgeons to 
obtain exactly the results desired. 

D&G’s success in this field is attested 
by thousands of surgeons in all parts of 
the world who rely on D&G sutures to 
achieve consistently accurate results in 
every type of operation. 


D&G Sutures 


“This One Thing We Do” 


D & G sutures are obtainable through responsible dealers everywhere 


DAVIS & GECK, INC., 57 WILLOUGHBY ST., BROOKLYN 1, N. Y. 
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COO), Fe ——> Fe*+2C,H,0,C00- 


Inherently greeable Jron 


STABILIZED TO STAY AGREEABLE 


FERGON, by its chemical nature, is inherently agreeable iron. Only 
slightly ionized, free of precipitating action on proteins,' ferrous gluconate 
is non-astringent, non-irritating, essentially free from gastro-intestinal 


distress. 


Stabilization, by Stearns’ special process, “holds” Fergon in the ferrous 


state — proved to be better tolerated and “distinctly superior” for humans.” 


FERGON is particularly valuable in patients who are upset by other 
forms of iron... is so well tolerated that it may—and should—be taken 


in the fasting state, for optimum absorption.> 


AVERAGE DOSE for adults is three to six 5 gr. tablets or four to eight 


teaspoonfuls of elixir daily; for children, one to four 2% gr. tablets or 
Supplied os 0.325 Gm. (5 gr.) 
tablets, bottles of 100, 500 and 1000; 
0.163 Gm. (2% gr.) tablets, bottles of 
100; 5% elixir, bottles of 6 and 16 fl. oz. 


one to four teaspoontfuls of elixir daily. 


* 
Trial Supply Upon Request : ‘ 
Trade-Mork Fergon Reg. U. S. Pat. Off. 
DETROIT 31, MICHIGAN New York Konsas City San Francisco 
Windsor, Ontario Sydney, Australia Auckland, New Zealand 


1, Reznikoff and Goebel: J. Clin. Investigation 16:547, 1937, 
2. Editorial: J.A.M-A. 127,1056, 1945, 
3. Thompsem: Biochem. J. 34:959, 1940. 
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Pharmaceutical Manufacturers, Newark 7, N.J 


TOPICAL CHEMOTHERAPY 


LABORATORIES, Inc. 


EFFECTIVE 


*k A PRODUCT OF 
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in oropharyngeal infections 


'e The use of pleasant tasting White’s Sulfathiazole Gum | 
presents a number of marked advantages in the local treat- | 
i ment of oropharyngeal infections. 


il HIGH LOCAL CONCENTRATION—Prompt and long-sus- 

€ tained in effect ; the sulfonamide is maintained in intimate, 
| therapeutically effective concentration throughout the entire 
| oropharyngeal area. | 


NEGLIGIBLE SYSTEMIC ABSORPTION—Even in maxi- i 
mal dosage, absorption is negligible; therefore likelihood = 
of systemic toxic reactions is virtually obviated. 


STABLE—Full potency is retained under all conditions. 


CLINICALLY ACCEPTED—Established by long and ex- 
tensive clinical use. 


Supplied in packages of 24 tablets, sani- 
taped, in slip-sleeve prescription boxes. 


important 


Please note that your 

patient requires your prescription 
to obtain this product from 

the pharmacist. 
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forsBRALY, OBSTETRICAL and. 


N the display cases of leading med- 

ical museums, many surgical instru- 
ments of earlier days, bearing the 
PILLING hallmark, testify to the sig- 
nificant contributions to Surgery made 
by Pilling during the past one hundred 
and thirty-two years. 


The modern Pilling instruments pic- 
tured above, designed by acknowl- 
edged leaders in brain, obstetrical and 
general surgery, today embody the 
traditional qualities of authoritative 
design and superlative workmanship 
which have always distinguished in- 
struments made by the house of Pilling 
since its founding in 1814. 


Write today for illustrated literature 
describing Pilling instruments for 
Brain, Obstetrical and General Surgery. 
Address George P. Pilling & Son 
Company, 3451 Walnut Street, Phila- 
delphia 4, Pa. 


(1) P15150-51 Frazier Brain Retractors 
(2) P18486 Jones Scissors 

(3) P15424 Ferguson Suction Tube 

(4) P16992 Sweet Scissors 

(5) P15482 Adson Saw Carrier 


(6) P9170 Harris Mercury Weighted 
Tube 


(7) P20800 Kennedy Clamps 
(8) P9140 Miller-Abbott Tube 


INSTRUMENT CRAFTSMEN SINCE 1814 


Pe 
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With ‘Lubafax’ brand Surgical Lubricant, the 
physician’s sense of sight and sense of smell 
are permitted to participate fully in diagnostic 
effort; for in addition to its distinctive lubri- 
cating properties, bacteriostatic action, high 
solubility range, adhesiveness and stability, 
‘Lubafax’ is completely transparent and odorless. 
Often, during manual or instrumental exami- 
nation of body orifices, particularly vagina and 


rectum, it is important to determine the phys- 


ical characteristics of a secretion or discharge. 
The color or opacity may be obscured unless 
the lubricating agent is transparent; and, sim- 
ilarly, a characteristic pathologic odor may 
be masked by a factitious essence or perfume. 

The greater transparency and lack of odor 
of ‘Lubafax’ are among many unique advan- 
tages of this new lubricating medium prepared 
by Burroughs Wellcome & Co. Available in 


tubes of 2 oz. and 5 oz. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC. 9 & 11 EAST 41ST STREET, NEW YORK 17, N.Y. 
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Pmost the care ture of 
mica! blade is its cutting sharpness. Its ability 
Sa@eliver a clean, effortless incision in large megs 
Eure establishes its value for hospital, office an 
industrial surgery. 
E- The unusually keen cutting edge of Cresce 
blades is made possible by two factors: First, the 
blades themselves incorporate an especially hight 
quality of steel, with a uniformly fine grain struc= 
ture, and a carbon content of 1.20 per cent. Second, 
the cutting edge is ground to an extra acute angle 
of bevel, made possible by the greater blade 
Hhickness of .021 inch. 
Now, recent independent laboratory studies” 
Thave confirmed Crescent’s superior sharpness. 
Employing a specially designed sharpness testing. 
machine, under conditions of accurate temperature 4 
ind humidity control, Crescent blades were shown 
iio produce longer cuts under the same initial force 
blades bought in the open market front 
Apparatus eaix different areas of the country — from Maine 
Testing California. 
You can count on it— Crescent blades are 


AL SALES 


MRESCENT. SURGIC 


> THE MA 
DESERV: 
TER 


CUTTING EDGE IN SERVICE BALANCE UNIFORMITY NOMICAL TO USE 
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Accumulating clinical 
evidence suggests very 
strongly the therapeutic value 
of the steroid sex hormones in 
the treatment of many conditions 
not hitherto associated with 
endocrine dysfunction. 


Ciba, as a pioneer in sex hormone 
research and development, offers the 
profession a complete line of hormone 
products, in ampul, linguet and tablet form. 


More detailed information on hormone 


therapy wane ¢ be obtained by writing the . potent androgen, Ciba’s testosterone propionate, 


Professional Service Department for the which, in addition to its more obvious indications 
such as eunuchism, hypogonadism and the male 

Endocrine Review” series. climacteric shows value in angina pectoris, and by 
virtue of its nitrogen-retaining properties, in condi- 
tions of general debility and malnutrition. 


‘Ciba’ s a-estradiol dipropionate distinguished 
by potency and duration of effect in menopausal 


CIBA PHARMACEUTICAL PRODUCTS, INC. syndrome, and other gynecologic conditions, 
shows value in the treatment of peripheral vascu- 

SUMMIT, NEW JERSEY lar disease and other experimental indications. 

In Canada: Ciba Company Limited, Montreal Perandren and Di-Ovocylin—T.M. Reg.U.S.Pat.Of. 


Today’s Patients... — 
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LABORATORIES, INC., Pharmaceutical Manufacturers, Newark 7, N. J. 
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speeds 
healing 
process 


IN AVULSIVE INJURIES 


Mounting clinical evidence emphasizes the 
value of topically applied vitamins A and Din 
the repair and regeneration of all healing sur- 
face lesions involving epithelial denudation. 


Therapeutic advantages: promotes healthy 
granulation and rapid epithelization, inhibits 
infection, minimizes skin grafting, destroys 
no epithelial elements, does not cause 
contractures, forms no tenacious coagulum. 


Significant recent studies indicate White’s 
Vitamin A and D Ointment to be unusually 


efficacious in the prevention and treatment 
of post-partum fissured nipples.* 


White’s Vitamin A and D Ointment pro- 
vides the natural vitamins A and D, derived 
from fish liver oils and in the same ratio as 
found in cod liver oil, in an appropriate 
lanolin-petrolatum base. Mildly fragrant, 
free from excess oiliness; keeps indefinitely 
at ordinary temperature. 


Available in 14 oz. tubes; 8 oz. and 16 oz. 
jars and 5 lb. containers. 


*Brougher, J. C.: West. J. Surg., 

Obst. and Gyn. 52:520, 1944. 

Weissburg, R. S.: Soviet Med. 
4:28, 1940. 
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Ready 
NEW 
: This Month! THIRD EDITION 


OMETIME this month the 


greatly improved new third OR AL 
edition of Mead’s classic ORAL 
SURGERY will come from the | 
Mosby Press. Dr. Mead has SURGERY 


revised thoroughly, bringing the 
subject matter up to date, cor- 
recting and expanding. 

More than 250 new 
illustrations have 
been added, as well 
as 12 new color 
plates. This excel- 
lent illustrative ma- 
terial adds greatly 
to the practical value 
of the book. 


‘Dr. Mead has also 
added new chapters 
on chemotherapy and 
the correlation of surgery and 
prosthesis in orofacial deformi- 
ties. The procedures presented 

\ conform to present-day thought. 
Much of the new material in- 
corporated in this new edition 
is based on improvements de- 
veloped during the war. 


STERLING V. MEAD, 


D.D.S., M.S., B.S. 
Washington, D. C. 


1400 pages, 
805 Illustrations 
16 color plates 


The author continues to pre- 


sent the practical application price, cloth, 

of oral surgery from cases $15.00 

within his own wide clinical 

experience. 

THE C. V. MOSBY COMPANY MJ 


3207 Washington Boulevard 
St. Louis 3, Missouri 


Gentlemen: Reserve my copy of the new third edition 


MEAD’S ORAL SURGERY 
——Attached is my check for $15.00. ——Charge my account. 
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..- THROUGH LESS DEPENDENCE 
ON ASSISTANTS IN SUTURING 


The elaborate sterilization, threading and 
clamping operations necessary with conven- 
tional needles and holders — the “hand-to- 
hand” dependence on assistants during the 
suturing phase for needle changes— more 
thread—thread cutter—have always been con- 
sidered an unavoidable burden... until the 
advent of the Singer Surgical Stitching Instru- 
ments. ¢ These functional combinations of nee- 
dle (many with a severing edge), needle holder, 
and large suture supply all in one instrument 
facilitate sterilization and allow the instrument 
to remain in the surgeon’s hand throughout the 
suturing phase of the operation. For these and 
other reasons, Singer Instruments have been 
acclaimed an outstanding contribution to 
better surgery. ¢ For the complete story of 
the many advantages inherent in these instru- 
ments, ask for the fully illustrated brochure. 


Bobbin-wound sutures (cat- 

gut, cotton, nylon, silk) ayeité 

able through Dayiss& Geck, 

Inc., Brooklyn, New York. 


SINGER SEWING MACHINE COMPANY 
149 Broadway, NewYork 6, N. Y. 


Surgical Stitching Instcugs@nt Division 


* Our three newest films available for showing 
are (1) “Rehabilitation of Parkinson's Syn- 
drome”, (2) ‘Treatment of Major Neuralgias’’, 
and (3) ‘Removal of Tumor of the Bladder’’ 


obligation please send copy of illustrated brochére. : 


COPYRIGHT, U.S.A., 1946, BY THE SINGER MANUFACTURING CO, ALL RIGHTS RESERVED FOR ALL COUNTRIES, 
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SAFE... EFFICIENT 
PORTABLE 


GOMCO Explosion Proof 
Suction and Ether Unit 


Weighing only fifty pounds, the 
Gomco “910” is a complete, compact 
unit with handy carrying handle and 
the long-lasting construction fea- 
tures of the well-known Gomco cab- 
inet models. The dependable, easily 
controlled suction and ether systems 
include 16 oz. ether bottle and 32 oz. 
suction bottle, both firmly mounted. 
For safety, the extra-large motor 
and switch are completely sealed in 
... all approved by the Underwriters’ 
Laboratories for use in ethyl-ether 
atmospheres. 


Full details on this efficient unit that 
saves you space, ask your supply 
house, or write: 


GOMCO Surgical Manufacturing Corp. 
832M East Ferry St., Buffalo 11, N. Y. 


[ couiemenr 
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A New Book By an Authority 


The Care of the 
NEUROSURGICAL 
PATIENT 


Before, During and After Operation 


By ERNEST SACHS, A.B., M.D. 


Professor of Clinical Neurological Sur- 
gery, Washington University School of 
Medicine, Saint Louis 


272 pages, with 177 illustrations, includ- 
ing 2 plates in colors. Price, cloth, $6.00 


METICULOUS attention to de- 
tails in the preoperative and post- 
operative care of patients, through 
innumerable small maneuvers be- 
fore, but especially during and 
after operation, may avert disaster 
or shorten convalescence; if neg- 
lected, they may cost a patient’s 
life. Yet textbooks of surgery 
rarely mention such details, and 
most of your surgeons must learn 
them for themselves, often from 
bitter experience. This book gives 
the details necessary to the ade- 
quate care of neurosurgical pa- 
tients, and is written in the hope 
that the information here set down 
which is based on the author’s own 
experience since 1911, may be of 
benefit both to house officers gen- 
erally, and to the rapidly growing 
number of young neurosurgeons 
especially who are preparing them- 
selves to enter this field. It is also 
of value to experienced neurologi- 
eal surgeons. Typical neurosurgi- 
eal operations have been described 
in great detail, and have been il- 
lustrated profusely by drawings as 
well as by ease histories, including 
subsequent treatment with the rea- 
sons for each step. The operative 
procedures, therefore, should be 
more vivid and more clearly un- 
derstood. 


THE C. V. MOSBY CO. 
St. Louis 3, Mo. 
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€€] have used tantalum wire suture material on all 

A S U R G F 0 N’S a - Pp 0 R T our hand injury cases for the past year and have 
a large series of them to look back upon. I have 

used the tantalum wire for both buried and cutane- 

ous suturing. In this fairly large 
series of cases I have not yet seen 
any evidence of anything but mini- 
mal tissue reaction. I have not yet 
had a single infection in any of the 
cases where tantalum wire was used 
in these hand cases, which, to me, is 
quite remarkable because I am sure 
you will appreciate how difficult it 
is to obtain bacterial and physical 
cleanliness in working with the 


hand of the factory worker.* 99 


*Olson, C. T.: “The Place of Tantalum in Surgery,” 
Industrial Medicine, 13: 917, November, 1944, 


ETHICON SUTURE LABORATORIES 


DIVISION OF JOHNSON & JOHNSON 
NEW BRUNSWICK, NEW JERSEY 


November, 1946 
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Bad winter ahead for the. pneumococci \ 


STORMY DAYS are usually followed by sharp increases in 


the incidence of upper respiratory infections, often the 


prelude to pneumococcal pneumonia. Fortunately, 
physicians are prepared to combat the pneumococci with 
sulfonamides and penicillin. 

Although sulfonamides are generally effective, problems 
sometimes arise in their administration. In the patient 
with cardiac or renal disease, it may be difficult to main- 
tain proper fluid balance. This imbalance may lead to 
urinary tract complications. Others may experience 
untoward toxic effects or lack of response to the drug. 


In these cases, Penicillin, Lilly, is particularly valuable. 


While the intramuscular injection of 10 to 15 thousand 
units every three hours throughout the night and day 
might be helpful, doses of 20 thousand or more units 

at the same intervals are preferable. Penicillin, Lilly, is 
available in 20-cc. ampoules containing 100,000, 200,000, 
or 500,000 units. 


ELI LILLY AND COMPANY, INDIANAPOLIS 6 INDIANA, U.S.A. 
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John J. Morton Birthday Number 


PREFATORY NOTE TO JOHN J. MORTON BIRTHDAY VOLUME 


HIS number of SurGery, designated to honor the sixtieth birthday of John 

J. Morton, Professor of Surgery and Surgical Chief of the School of Medicine 
and Dentistry and the Strong Memorial and Municipal Hospitals, has the en- 
thusiastie support of all his friends and associates in Rochester and elsewhere. 
As it was not possible for me to submit a suitable paper at this date, I was 
given the opportunity of writing this prefatory note. It is a great personal 
pleasure to participate and express my admiration for my long-time friend and 
colleague. His department is conspicuous not only in clinical service and stu- 
dent instruction but in the training of young surgeons and the pursuit of basic 
research. It has been my good fortune on various occasions to address surgical 
meetings on the subjects of hemoglobin production in anemia, intestinal ob- 
struction and the related intoxication, shock produced experimentally in vari- 
ous ways, and the usefulness and production of plasma protein under a variety 
of conditions. Cooperation between pathology and various departments of 
surgery has been a pleasant stimulus in Rochester and elsewhere. Joint prob- 
lems between surgical and preclinical departments have always interested John 
Morton and his surgical associates. If the wishes of his friends have any 
influence, John Morton will enjoy many more years of distinguished service 
in his field—the science and art of surgery. 

—George H. Whipple, M.D. 


Rochester, N. Y. 
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THE DEVELOPMENT OF THE GRADUATE TRAINING 
PROGRAM IN SURGERY 


SaMvuEL C. Harvey, M.D., New Haven, Conn. 
(From the Department of Surgery, Yale University School of Medicine) 


URGERY is at the moment in the midst of a trying and even critical 
period, where on the one hand there is more knowledge to be learned and 
greater occasion for the perfection of skills, and on the other, a damming back 
of young prospective surgeons who, now being released from the Armed 
Forces, are seeking opportunities to receive an adequate training in this field. 
Many who previously would not have considered undertaking the arduous and 
time-consuming work entailed, stimulated in part by their experiences in the 
Armed Forces and by the benefits available for education of the veteran, are 
seeking adequate opportunities for graduate training in surgery. There is a 
grave danger that in response to this demand the training will be abbreviated 
in time and depreciated in quality to a degree that will render it of limited 
value and largely fictitious. If this occurs, it will be deplorable for not only 
will adequate standards be difficult to retrieve, but there will be foisted upon 
the public a generation of inadequate surgeons. 

Therefore, it would seem not inappropriate in this Festschrift in honor of 
the head of a university clinic in surgery which has exemplified the training 
of surgeons, that a brief consideration of the history of the graduate training 
of the surgeon be given. 

Before the development of anesthesia and asepsis, surgery was taught in 
the schools of medicine under the concept that on graduation the student 
would then be prepared to practice it, an assumption that still obtains in most 
of our state laws for licensure. In an occasional hospital the novitiate in medi- 
cine served an additional year as an intern, but the great majority entered 
into practice. A few spent a Wanderjahr in Germany, Paris, London, or Edin- 
burgh, or became assistants at home to some senior men in their practices. These 
experiences were in some instances of great value, but frequently only casual 
and served as generally informative rather than as a specific training. 

With the rapid increase in the size and number of hospitals that developed 
beeause of the evolution of medicine and surgery toward the close of the nine- 
teenth century, the introduction of a house staff became an obvious advantage 
both to these institutions and to the newly fledged graduate of the medical 
school. The internship of from one to two years was a relatively common 
arrangement, usually rotating through all divisions, but in some instances 
unbalanced in favor of medicine or surgery. From this it was the custom to 
start in general practice, building up from one’s own clientele or by virtue of 
being a junior attendant at some hospital, gaining a reputation as a surgeon. 
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The experience so acquired was usually tenuous and without supervision, 
frequently at the cost of the patient. Now and then, a continuous association 
with an able elder surgeon who had a feeling of responsibility for the educa- 
tion of the younger man and with a willingness to ‘‘turn down’’ work to him 
provided an excellent training. Such an intimate and prolonged contact was 
rare in the relatively fleeting experience of the internship, and unusual in the 
customary relationships of the attending staff. 


Moreover, as long as surgery was limited in its scope only a few large 
centers of population provided enough work to justify a person in confining 
himself to this field of activity; elsewhere, general practice formed the bulk 
of one’s practice, and the general practitioner did what surgery came his way, 
sometimes with little enthusiasm and less skill. With the rapid widening of 
the field toward the close of the nineteenth century this situation changed, for 
not only did many more opportunities for the judicious use of surgery develop, 
but the breadth and depth of knowledge involved and the technical skills 
required increased in even greater proportion. It no longer sufficed for one to 
do surgery vicariously; if he were to do it well, it became important for him 
to receive an early and intensive training under proper auspices in order that 
he might adequately take over these increased responsibilities. At the same 
time the number of opportunities in practice for men so trained increased 
tremendously. 


Naturally, this was felt first in the larger hospitals where this work ae- 
cumulated, for it no longer was possible for the detailed study and eare includ- 
ing the operative procedures to be carried out in the home as was to a great 
degree formerly done. Particularly was this true in those institutions asso- 
ciated with schools of medicine where teaching was carried on. Whereas 
formerly surgery because of its limited scope could be taught adequately in 
the undergraduate years, it now became apparent, as in other special fields, 
that only a general background and the knowledge that the reasonably well- 
informed physician needed to have at his command could be so supplied. Fur- 
ther study and training were required after graduation, and to such an extent 
that they could not be provided by the haphazard methods that formerly 
obtained. This was first realized in those places where the association of the 
hospital with the school of medicine of a university was intimate. It was under 
these circumstances that much of the expansion of the teaching of surgery took 
place, and the adequate graduate training of the surgeon became established. 


This transformation occurred most remarkably in Germany, and it was not 
without reason that so many surgeons of the previous generation went there 
for graduate training. A knowledge of the German literature became essen- 
tial to him who. aspired to be a surgeon of the first rank. There for many 
generations medicine had been an integral part of the university which accepted 
not only the prestige entailed in this association, but also the responsibilities of 
proper maintenance, financial and scholastic. Of the great development of 
science which took place in Germany during the nineteenth century, medicine 
was an integral part, and inferior to none. The clinical departments were not 
only tolerated in the great hospitals but were in control as far as the profes- 
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sional activities were concerned. It is there that Halsted’ looked for the 
example of adequate graduate training, since other countries lagged far 
behind during this time.* 

In the United States the schools of medicine were ‘‘proprietary,’’ that is 
to say, survived upon the fees derived from students and the goodwill of 
physicians who valued highly the prestige of being professors. Many of these 
schools had a titular affiliation with a ‘‘college,’’ whose name appeared on the 
diploma by virtue of a franchise from the state to grant degrees, it thereby 
attaining the semblance of a university; only in rare instances did it exert 
eontrol or assume responsibility, financial or otherwise, for the school of 
medicine, and even then its influence was halfhearted and its support penurious.t 

The first notable change for the better came with the institution of the 
Johns Hopkins Medical School, an integral and important unit of the univer- 
sity, and with its affiliation with the Johns Hopkins Hospital. All the major 
departments were pitched at a university level, including those having to do 
with medicine and surgery, and the function of teaching had a high priority. 
In surgery Halsted instituted the German plan, as he ealled it, the essential 
figure in it being a house surgeon, first assistant, or chief of house staff, who 
was selected from resident assistants and remained at this post until called 
elsewhere or until he decided to enter private practice. This individual came 
to be known as the resident in surgery and this type of training as the resident 
system. The introduction of it into surgical teaching in this country was one 
of Halsted’s important contributions. 

As the resident matured, and in Halsted’s clinic he usually stayed on for 
several years, he became capable of greater responsibility and was granted it 
as time went by. In this way he gained an unusual and concentrated experi- 
ence in a relatively short period. The success of this program over the years 


*“Why was Germany the country first to adopt antiseptic surgery? Why did almost 
every surgeon in every German university eagerly embrace Lister’s system almost at the same 
moment and as soon as it was clearly presented? The answers to these questions are, I be- 
lieve, to be sought mainly in the character of the scientific training of surgeons in 


Germany... . 


“*“.-._. Not only the first assistants but all the members of the surgical staff of one of the 
great university clinics in Germany enjoy almost ideal facilities for learning surgery and for 
prosecuting researches. The amount of clinical material is great. The operative work begins 
early in the morning and often does not cease till late in the afternoon. The out-patient de- 
partment is controlled by the chief surgeon and is conducted by his assistants; a patient when 
discharged is consequently not referred to some dispensary or other and lost sight of. The 
pathological material obtained at operation is carefully worked up in the special laboratories 
for surgery and, if need be, is preserved in the museum, which should always be an important 
feature of the surgical department of university. Every facility and the greatest encouragement 
is given each member of the staff to do work of research... . 


«| |. In each university the chair has its imperishable traditions, its long line of famous sur- 
geons, whose names are cherished and revered for their services to science, to their universities. 
to their country and to their fellows. In the nineteenth century, to mention only some of 
those who have passed to the majority, in the University of Berlin, were v. Graefe, Dieffen- 
bach, v. Langenbeck; in Vienna, Vincenz v. Kern, Billroth, Albert: in Heidelberg, v. Chelius, 
Carl Otto Weber, Gustav Simon; in my student days there were in Leipzig, Thiersch; in Halle, 
v. Volkmann, in Bonn, Busch; in Tiibingen, Victor v. Bruns; in Munich, v. Nussbaum; in 
Strasbourg, Liicke; men of great renown, every one. To enroll one’s name with such as these, 
to inherit something of their skill, their knowledge, their zeal, their honor, their sense of duty, 
is not this worth while? The professor of surgery in Germany is usually a man of great in- 
fluence and power. His affiliations, his responsibilties, his knowledge of surgery and the allied 
sciences, and often of art, of music, of literature and of the world’s affairs, produce a type of 
man which his country may well contemplate with pride.” 


+“It may be that the rise and multiplication of proprietary schools of medicine without 
organic connection with a university was a necessary incident in the rapid growth of a new 
country, but it is absurd to expect them to yield results in the education of physicians and in 
the advancement of knowledge comparable with those of the well-supported medical depart- 
ments of European universities. It is difficult to free either the educated public or our uni- 
versities from the reproach that they remained so long indifferent to the needs of higher 
medical education.’ 
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of Halsted’s life was demonstrated by the number of chairs of surgery filled 
by his pupils; so much was this the case that they and in turn their disciples 
came to be recognized as of the ‘‘ Halsted School,’’ and wherever they went, they 
carried with them the concept of the resident system.* It should be added, 
however, for the sake of historical accuracy, that its acceptance in other than 
the clinics of Halsted’s pupils was sharply opposed, partly because of mis- 
understanding and partly because the formation of a resident house staff was 
thought to interfere with the prerogatives of the senior attending staff. Grad- 
ually during the past quarter of a century it became recognized that house 
officers of experience beyond that of the intern were of great assistance to the 
attending surgeons. Coupled with the increasing awareness of the necessity 
for the better training of surgeons, there developed more widely an acceptance 
of the resident system for the postgraduate training of the surgeon. 

Meanwhile, two other moves of a noteworthy nature were directed toward 
this objective. In 1910 the Clinical Congress of Surgeons was formed and in 
1913 the American College of Surgeons. Franklin Martin was largely respon- 
sible for both of these moves, but A. J. Ochsner? in an address at the Second 
Annual Meeting of the Congress in 1911 outlined an educational program for 
surgeons. 

This was in essence the projection on a grand scale, into the years after 
graduation, of the methods of teaching surgery current in the schools of 
medicine. In the larger centers of population where sufficient hospital and 
clinical material was available, meetings were to be held, consisting in part of 
operative clinics, and in part of papers and addresses by distinguished sur- 
geons. These sessions have been continued until the present time and have 
served useful purposes, but as a method of graduate training in surgery they 
are outmoded. 

In 1917 the University of Minnesota and the Mayo Clinic merged their 
respective resources for training at the graduate level. Lyon’ in his presenta- 
tion of the program frankly termed it experimental. In 1921, Wilson‘ reported 
upon this, reviewing the experience and laying down the fundamental prin- 


; *It was our intention originally to adopt as closely as feasible the German plan, which, 
in the main, is the same for all the principal clinics of the German universities. The house 
surgeon, or first assistant, as he is called in Germany, is selected, after several years of 
service, from a number of well-tried assistants. There is no regular advancement from the 
bottom to the top of the staff of resident assistants. Only a small proportion of these venture 
to entertain the hope of becoming first assistant. Occasionally an assistant from another clinic 
may immediately, or almost at once after transfer, succeed to this position over the heads 
of those who have served many years. This admirable system, which undoubtedly has its 
disadvantages, is possible only in a country where like conditions prevail and a close affiliation 
exists between the universities or where some great inducement exists for the making of as- 
sistants of the highest possible order. The professor of surgery, or the surgical chief, desires 
to secure as his first assistant or chief of staff a man of great promise, not only because of 
the obvious immediate advantage to the clinic, but because such an assistant is likely to have 
tendered him, ultimately, the chair of surgery in some smaller university. It is a matter of 
great satisfaction and pride to a professor of surgery to have supplied from his staff one or 
more university chairs. . . 


“. . We need a system, and we shall surely have it. which will produce not only surgeons 
but surgeons of the highest type, men who will stimulate the first youths of our country to 
study surgery and to devote their energies and their lives to raising the standard of surgical 
science. Reforms, the need of which must be apparent to every teacher of surgery in this 
country, must come on the side both of the hospital and of the university. and it is natural 
to look to our new institutions, unhampered by traditions and provided with adequate endow- 
ment, for the inception of such reforms. It is eminently desirable, if not absolutely essential, 
that the medical school should control a hospital of its own. There should be such an organi- 
zation of the hospital staff as I have indicated, providing the requisite opportunities for the 
prolonged and thorough training of those preparing for the higher careers in medicine and 
surgery, and permitting the establishment of close and mutually stimulating relations between 
chief and assistants,’"! 
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ciples in a very sound discussion. The picture, which he so well described, of 
the obvious inadequacy of many of the applicants for such training, and of the 
further inadequacy of those accepted as demonstrated during the course, is as 
true today as then. 


The Council on Medical Education and Hospitals of the American Medical 
Association considered the matter in 1920 and 1921, and Frazier and Lewis? 
formulated a general report which was published in the latter year; sound 
principles were again laid down, which were amplified in an address by 
George Muller® in 1921. This involved the setting up of a graduate school with 
scheduled continuous teaching using the methods and organization of the 
undergraduate school for the purpose of training in the divisions of medicine 
and surgery. The introductory year with its intensive review and amplifica- 
tion of those subjects of importance to the surgeon, which are taught inade- 
quately in the undergraduate years, has proved useful, particularly for those 
men who have been out of school for some time and who wish to specialize. 
The program recognized the necessity of following this with extensive experi- 
ence in residencies in hospitals adequate for this purpose, which, however, have 
not been readily available. On the whole, such graduate schools have been 
only of limited value and have tended to suffer from the lack of intimate sup- 
port by association with other educational institutions. They have remained 
in most instances essentially proprietary in character and thereby have in- 
curred the disadvantages of the proprietary medical school. Only when ade- 
quately endowed and intimately integrated with university schools of medicine 
will this approach prove satisfactory, and then only when the opportunity for 
learning lies in the eclinie and its ancillary laboratory facilities rather than in 
the lecture rooms.* 


Meanwhile during the early 30’s in the nonoperative as well as the opera- 
tive divisions of medicine there had developed rather generally a feeling that 
some mechanism must be devised for the recognition of those specialists who 
were competent, in the hope that this would lead to proper graduate training 
and would discourage the setting up as specialists of men inadequately pre- 
pared and incompetent. From this came the formation of specialty boards in 
all the well-recognized specialties, and the co-ordination of their activities 
with those of the American Medical Association through the Council on Medi- 
eal Education and Hospitals. The American Board of Surgery was one of the 
last to be instituted, probably because the American College of Surgeons was 
already engaged in the certification of surgeons and an educational program 
which by many was considered sufficient. As a result of discussions in the 
American Surgical Association and other senior surgical societies, and with 
the cooperation of the American College of Surgeons and the American Medi- 
eal Association, the American Board of Surgery was finally instituted in 1937. 


*It is perhaps of significance that in Vol. 13 of the Index Catalogue of the Library of the 
Surgeon-General’s Office, Series I, published in 1892, there is no reference to the teaching of 
surgery, while in Vol. 17 of Series II, published in 1912. there are many references but nearly 
all concerned with undergraduate instruction, a notable exception being Halsted’s address 
previously cited. In Vol. 9 of Series III, published in 1931, there were on the whole a much 
smaller number of papers cited, but among these were the notable contributions, with specific 
reference to postgraduate training, of A. J, Ochsner, George Muller, and L. B. Wilson, 


| 
} 
4 


HARVEY: DEVELOPMENT OF GRADUATE TRAINING PROGRAM 589 


Its organization followed the pattern of previously formed specialty 
boards, the members of it being composed of representatives of the following 
national surgical associations: American Surgical Association, Surgical Sec- 
tion of the American Medical Association, American College of Surgeons, and 
of the larger of the societies representing geographical areas, namely, the 
Southern Surgical Association, the Western Surgical Association, the Pacific 
Coast Surgical Association, and the New England Surgical Society. 

In order for the Board to accomplish its purposes it was necessary for it 
to establish an examining procedure, and to define within rather broad limits, 
with allowance for justifiable elasticity, that which might be considered the 
minimum of an adequate training in surgery. This latter was first based on 
an estimate of the extent of the knowledge and the degree of skill which should 
be expected of a certified surgeon and then the necessary minimal time and 
the methods for acquiring these designated in a general statement.’ 

The immediate and continuing recognition of this Board as authoritative 
in its field has been remarkable. Many hospitals and other organizations have 
used its certification as a basis for the selection of surgeons, and the program 
of training required for admission to examination has been accepted as reason- 
able and fair not only by the surgical profession as represented in its constitu- 
ent societies, but also, and this is even more important, by those undertaking 
to become surgeons. The present-day graduate desiring to perfect himself in 
surgery is willing to spend the necessary time and effort in order to meet these 
requirements as shown by the large number of men who are asking the Board 
to advise them as to where they can obtain this training. However, the pro- 
vision of an adequate number of bona fide residencies, while on paper appar- 
ently satisfactory, is in fact in a state of confusion. The graduate intending 
to perfect himself in surgery wishes to be assured that the residency he under- 
takes will be considered to have met in the specific instance the requirements 
of the Board. This is a natural and justifiable query, for no one wishes to 
embark upon a five-year program without knowing quite definitely that it 
meets the minimal requirements for eligibility for examination. 

However, the Board has not undertaken, and cannot well do so, the certifi- 
cation of residencies. It remains for the prospective student to evaluate the 
opportunities available. The information upon which he must depend is 
limited. The method of validating residencies employed by the Council and 
the College is for the most part a survey of the physical facilities and a state- 
ment regarding proper organization. These are certainly minimal require- 
ments but do not in themselves, and automatically, render the institution an 
adequate one for graduate training, nor, unfortunately, does the request of the 
hospital for validation indicate that it has a proper understanding of the prob- 
lem or even in some instances is it of sufficient assurance that it is acting in 
good faith. 

Most institutions have become aware within recent years that a graded 
house staff in which there are men of two, three, or four years’ experience is 
of inestimable value to both the administrative and the professional] staffs, to 
say nothing of the welfare of the patients. It has also become common know]- 
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edge that if an institution can be certified for a graduate training program, 
this medical personnel can be obtained at little if any additional cost above 
that of board and lodging. The fictitious junior and senior residencies of the 
9-9-9 program indicate the avidity with which hospitals under the guise of a 
training program may organize the house staff for service purposes having but 
little to do with education, and, in fact, this was set up at the instigation of the 
hospitals in order that they might obtain a necessary minimum of interns for 
the care of patients. Nor is the exploitation of the desire of the student for 
adequate training in the special fields confined to institutions. It also, in some 
instances, may be used by the surgeon as a method of obtaining an assistant 
who will relieve him of routine duties requiring a modicum of skill, the student 
receiving in return but little of educational value. This abuse may be particu- 
larly pernicious where the so-called residency is entirely or in greater part con- 
cerned with the eare of private patients. The increasing responsibility given the 
surgeon in training, commensurate with his developing experience and com- 
petence, is at times sorely lacking under these circumstances. He continues to 
function at the level of an intern throughout his training, at no time having even 
a fraction of the responsibility which he will immediately be presumed capable 
of assuming when certified. 


It is obvious that the certification for residencies of some hospitals is made 
only on the basis of adequate physical facilities, an over-all census of beds avail- 
able, and a tentative agreement by the administration to the plan of graduate 
training recommended by the College. It is not apparent that the competency 
and interest of the surgeons to carry out this training have been adequately 
evaluated, nor that a proper organization of the clinical facilities has been 
agreed upon by them. The situation in some instances is analogous to that of 
the opening of a new school for which the buildings and the materials neces- 
sary for teaching are at hand, but a competent teaching staff not organized 
or assembled, this being left to improvisation after the students have been 
admitted. It still remains true that a competent instructor in second-rate 
facilities is more effective than an incompetent one with the best of material 
aids, although neither alternative is desirable. 


It is then necessary that the prospective surgeon be certain before accept- 
ing institutions for training that there is a proper organization of the clinical 
facilities and that competent professional personnel is available, willingly pre- 
pared to devote itself to the training plan. 

The general program for graduate training as described in the Bulletin of 
the American College of Surgeons,’ as well as the evaluation of the physical and 
ancillary facilities, is valuable information and should be studied with the pro- 
spective institution in mind. In addition, one needs to know what proportion of 
the beds is available for the training of the surgeon, and that during his 
residency he will have a sufficient number of patients for whom he is directly 
responsible throughout their stay, including the operative procedure. He 
should also assure himself that there is a director of the program, immediately 
in charge of it, who is an accredited surgeon. This should be true also of his 
senior assistants, The director must have a continuous control throughout the year 
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of the clinical facilities used in this training program. Moreover, the intern 
should be certain that there will be sufficient stability of the personnel involved 
over the proposed period of his training so that policies and procedures will 
not vary year by year. Finally, if it is possible, the prospective student should 
ascertain the fidelity with which the program is being carried out. 


The responsibility rests in the first instance upon the student, for no 
agency can guarantee that a certain program or a certain institution will make 
a competent surgeon out of him. Whether or not he has the fundamental 
requisites which make him suitable for this undertaking is a question he him- 
self must answer. Integrity of character is a first requisite, for the surgeon 
must assume responsibilities and make decisions which test the very sinews 
of honesty and straight thinking. A second is that he have a better than 
average intellectual equipment as shown by his previous educational experi- 
ence, for he must acquire and retain, and continue to do so throughout his 
professional life, a profound and critical knowledge of his special field, ap- 
plicable in a moment to a decision that may spell life or death. With this he 
must be capable of developing the particular skills of the surgeon necessary 
for its application. A third requisite, and this may be used as a measure of 
the first two, is that he choose surgery because of so consuming an interest 
that he would still undertake the necessary training were the emoluments 
arising from it as modest as they may well be in any particular instance. The 
answers to these questions only he ean give, and he should with a sense of 
grave responsibility. 

An even greater responsibility rests upon those institutions initiating grad- 
uate training. They have a great opportunity to carry out an educational project 
at a level where it is most interesting to teacher and student alike. The teachers 
must be certain first that they themselves are qualified for this task and com- 
pletely willing to give it first place in their activities; and those certifying in- 
stitutions for residencies have the responsibility of making certain that the 
professional personnel as well as the physical facilities are adequate for the 
task in hand. 

Lastly, the examining board in surgery, which does not and cannot specifi- 
cally certify institutions as competent for graduate training, ntust make certain 
with each applicant for examination that he has spent the necessary time 
under appropriate circumstances as defined in general by it. The purpose of 
this is not primarily to ascertain the fitness of the candidate for examination, 
although it is a futile performance for both examiner and examinee alike 
where it is obvious that the preparation is inadequate, but rather to make 
reasonably sure that he has been exposed to an experience which should have 
given him the opportunity to become a competent surgeon. Having done this, 
then the examination itself must be searching and thorough in order that, in 
so far as this procedure can do so, it be made certain that the student has 
satisfactorily availed himself of the opportunity. The end in view is not in 
itself the awarding of a diploma, but the seeing to it that this accolade comes to 
rest only on the shoulders of men of integrity, and of knowledge and skill in 
the field of surgery. 
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The generation of surgeons trained subsequent to World War I amply 


proved the worth of intensive graduate education in this field. It is of the 
utmost importance that there be now no lowering of standards, no retrogres- 
sion, for there is a common understanding of what is required and only an 
earnest effort is necessary to see to it that the coming generation is at least 
equally well prepared for whatever may lie in store for it. 
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EXPERIENCES WITH CORTICAL EXCISIONS FOR THE RELIEF OF 
INTRACTABLE PAIN IN THE EXTREMITIES 


GiLBERt Horrax, M.D., Boston, Mass. 


(From the Department of Neurosurgery, the Lahey Clinic, the New England Deaconess and 
New England Baptist Hospitals) 


HE problem of intractable pain has been attacked by the neurosurgeon in 

various ways according to the type and severity of the pain and according 
to its seat of origin. Leaving aside such conditions as trigeminal and other 
neuralgias, for the most part, in civil life, intractable pain is due to pressure 
upon nerves or nerve roots by inoperable malignant disease and, more rarely, 
to irritation of nerve roots following spinal trauma or to the syndrome designated 
by Weir Mitchell as causalgia. The latter condition has come to the fore dur- 
ing the war years, together with the phenomenon of pain associated with a 
phantom limb after amputation. An extensive literature has developed during 
the past few years devoted to the treatment of causalgia and postamputation 
pain, and the present status of the situation was well summarized by White’ in 
1944. In this article White described the usual procedures, such as single ex- 
cision of a neuroma, sympathectomy and cordotomy, outlining the possibilities 
of relief from each type of procedure. He further cited the possible value of 
extirpation of the postcentral cortex for these painful conditions, and quoted 
a personal communication from Mahoney in which such a cortical excision was 
suecessful for intractable pain in a phantom extremity. 

Mahoney? has since reported the case referred to by White, and in so far 
as I can discover, this is the only case on record in which excision of the post- 
central cortex has been performed for any type of pain. In the case cited by 
Mahoney, incapacitating pain was present in two phantom fingers which had 
been accidentally amputated. After extirpation of an area in the postcentral 
cortex, stimulation of which produced sensation in the affected fingers, there 
was disappearance of the phantom and of the pain, neither of which had re- 
appeared after a lapse of two years. 

Because of the encouraging result reported by Mahoney, it was decided 
to apply this method of treatment in two patients who had been unrelieved by 
other forms of operative interference for painful extremities, and in two other 
patients whose pain was obviously of cortical or thalamic origin and, therefore, 
presumably would have been uninfluenced by any type of procedure on the 
spinothalamic tract or the sympathetic system. 

In the first two patients the results haye been highly disappointing, but 
in the two with central pain an excellent measure of relief was obtained. 


The first of the patients was a man who had had both arms amputated 
above the wrists. 


Received for publication, May 24, 1946. 
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CASE REPORTS 


CasE 1.—J. M., a man 55 years of age, was referred on Aug. 15, 1944, and was admitted 
to the New England Deaconess Hospital on that date. He complained of extreme pain in 
the stumps of both amputated arms and in the fingers of the phantom hands. 

History.—The patient had received a crushing injury to both arms about four inches 
above the wrists about twenty-three months previous to admission, the injuries being of such 
degree as to require immediate amputation. Pain in both stumps began directly after the 
amputations and continued unabated despite peripheral operations elsewhere. These opera- 
tions included excision of neuromas and peripheral neurectomies of the median and ulnar 
nerves in both arms. The patient had become addicted to morphine at the time of admission 
to the Deaconess Hospital. 

On Aug. 18, 1944, a left cervicothoracic sympathectomy was performed by another 
surgeon, but the patient experienced no relief from this procedure. He was discharged on 
Sept. 1, 1944, and arrangements were made for him to be readmitted after complete with- 
drawal from morphine. 

The patient re-entered the Hospital on Nov. 27, 1944, at which time he was free of 
the morphine addiction. At this time the greatest pain was ‘‘under the fingernails’’ of 
the phantom, particularly on the left side and greater in the thumb than elsewhere. There 
was ‘‘burning’’ pain along the ulnar side of the hand. The right hand felt clenched with 
the fingers ‘‘cramped and drawn.’’ He also felt ‘‘pins and needles’’ in all the fingers, 
and there was pain along the ulnar side of the left forearm up to the elbow. He said that 
the pain was constant and was unrelieved by any means whatever. 


Excised area 


Fig. 1.—Case 1, J. M. Fig. 2.—Case 1, J. M. 


Operation 1—On Nov. 29, 1944, under procaine anesthesia, a right central bone flap 
was turned down and the dura reflected upward to the margin of the sagittal sinus. The 
motor center for the left arm was identified by electrical stimulation. When the cortex 
just posterior to this area was stimulated, pain was experienced down the arm, and various 
areas producing pain on the median and ulnar aspects of the phantom hand could be 
delineated. This whole area, measuring approximately 3.5 em. in length, 2.5 cm. in width, 
and 2 em. in depth, was excised, the excision being accomplished partly by sharp dissection 
and partly by electrocoagulation with suction (Fig. 1). The electric current was not used 
near the motor arm and leg areas anteriorly, but was used freely throughout the area for 
the hand. 

At the conclusion of the excision of cortex, the patient said that the pain was gone 
and that the phantom hand had disappeared. 

The pathologic report on the tissue removed was ‘‘normal cortex.’’ 

For about one week postoperatively the patient said that he had no pain in the hand, 
but he then began to have the old pain, at first slightly, but within two weeks the pain 
was apparently as severe as ever. 
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In spite of the failure to reliev the pain on this side, it was decided to do the 
opposite side, hoping that after a bilateral excision the desired result might be obtained 
due to ipsilateral pathways. 

Operation 2.—Again under procaine anesthesia, on Dec. 19, 1944, a left bone flap was 
turned down, after which the motor and sensory areas for the right hand and arm were 
identified. A similar section of cortex was excised as on the right side. In addition, the 
presumed motor cortex for the right hand was likewise excised, since pain had been pro- 
duced by stimulation of this area (Fig. 2). 

At the end of the operation the patient said that there was no sensation remaining 
in the right phantom hand and lower arm up to the elbow. 

Postoperatively, the patient said that he had no pain in the right hand and arm but 
that he still had pain in the left although this was less than it had been previous to the 
second operation. He remained relatively free of pain for one week, after which the pain 
gradually returned and at the time of discharge, twenty-two days following the second 
operation, it was apparently as severe as ever. There was some loss of strength in each 
arm after the cortical excisions but this gradually improved. 

Report.—June 15, 1945, six months postoperatively, a letter from his employer stated 
that the patient continued to have pain down both arms and in the phantom hands as 
severely as ever. 


Comment.—This ease is obviously a failure, but there are some interesting 
features connected with it. In the first place, from the psychologic aspect, it 
may have been unwise to attempt this form of treatment in a patient who had 
had the psychic trauma due to the amputation of both hands, and who in addi- 
tion was dependent upon compensation from his company for his livelihood. 
All this, however, was taken into consideration, but the suffering appeared to 
be so great that it did not seem fair to withhold any possible prospect of relief. 
The amounts of cortical excision would certainly appear to have been adequate 
and it is of further interest that the patient was comparatively free of pain 
at the conelusion of each operation and for approximately one week subsequently, 
after which the pain recurred. This temporary relief bears out the findings of 
Head and Holmes* who came to the following conclusions as a result of their 
observations in 1911. ‘‘Thus pure cortical lesions cause no inerease or de- 
erease of sensibility to measured painful stimuli. But if the cortical destruc- 
tion is recent or progressive, or if it produces convulsions, however slight, re- 
markable defects may appear in painful sensibility. The threshold, not only to 
prick but to painful pressure, may be considerably raised, and sometimes even 
coarse pricking may fail to evoke a sensation with certainty. . .. These changes 
are due to shock, exhaustion, and to the state called by Monakow ‘diaschisis.’ ’’ 

Since both hands had been amputated in the patient, no objective sensory 
examination, of course, was possible, but one further point of interest was the 
statement of the patient after each cortical excision that the hands felt relaxed 
and ‘‘down’’ for the first time. Previously, the fingers had felt as if they were 
painfully flexed on the palms, and the wrists were likewise painfully cramped 
and flexed. 


CasE 2.—A. F., a physician 60 years of age, was referred and admitted to the New 
England Baptist Hospital on Feb. 20, 1945, complaining of severe pain in the right hand 
and arm for somewhat over one year. 

History.—Between four and five years previous to admission, the patient experienced 
numbness and paresthesia at first in the right arm and soon after in the left arm. It was 
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followed shortly by pain, starting in the thumb and index finger of the right hand. He 
was admitted to another hospital where a lumbar puncture and spinogram was performed 
in November, 1943. There was no subarachnoid block and the total protein of the fluid 
was 21 mg. per cent. <A cervical laminectomy was carried out in December, 1943, and there 
was said to have been ‘‘angulation of the fifth cervical spinal nerve root.’’ The inter- 
vertebral foramen at this site was ‘‘enlarged and the root straightened.’’ There was said 
to have been ‘‘very minimal protrusion of the intervertebral disk.’’ The dura was left 
open over the fourth to the sixth cervical area. 

At the time the patient came under observation he was apparently suffering excruciating 
pain in the right hand and arm, and also had a lesser degree of pain down the left arm. 
He said that the pain had become much worse since the laminectomy. Both hands were 
reddened and shiny, this being more pronounced on the right. There was atrophy of the 
intrinsic muscles of the hands, which the patient said had started about one year previously. 
The right thumb was excessively tender, the ring and little fingers were hypersensitive. 
The index and middle fingers were rather insensitive. Motions of the right arm were greatly 
limited throughout at the shoulder, elbow, and wrist, with almost no motion of the fingers. 
Movements of the left arm and hand were quite good but painful. There was no hyper- 
sensitivity of the left hand. The biceps reflex was absent on the right and present on the 
left. The triceps and periosteoradial reflexes were present and equal on either side. 

The patient had had elsewhere a procaine block of the cervical sympathetic without 
relief of the pain, and because no other measures had been of benefit he had become 
addieted to morphine. 


Exessea Avea 


Fig. 3.—Case 2, A. F. 


Operation 1.—Marech 5, 1945, a re-exploration of the cervical cord was carried out 
and a large, hard protuberance was removed anterior to the cord at the sixth cervical level. 
This protuberance had likewise compressed the sixth cervical nerve root. There was a great 
deal of new bone formation at the site of the intervertebral foramen which had been enlarged 
at the operation done elsewhere. Fibrin foam was placed over the raw area of bone removal 
at the close of the operation. Following this procedure he appeared to be somewhat relieved 
for about two weeks and required considerably less medication. However, at the end of 
this time the pain returned with its former severity. 

Operation 2.—April 21, 1945, under procaine anesthesia a left central craniotomy was 
performed and the motor area for the right face and right arm delineated with the galvanic 
current. Two convulsive seizures were initiated by the stimulations and the patient’s co- 
operation thereafter was not good enough to outline the pain centers. For this reason the 
convolution just posterior to the motor arm area was excised, going upward to the leg area 
and inferiorly to the face center (Fig. 3). The excision was carried to a depth of 2 em. 
and tissue was excised anteriorly to the point from which jerking of the right arm and 
shoulder took place as the electric current was being used. 

The pathologie report on the specimen was negative cerebral tissue. 
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Postoperative Course.—Immediately after the operation the patient was again given 
narcotics, but was gradually put on sterile hypodermics and seemed to get along just as 
well as far as could be told, although he would not admit it. On the other hand, he began 
to complain of increasing pain in the left hand and arm, and morphine had to be resumed 
for this. 


Sensory examination of the hand and arm was always unsatisfactory after the cortical 
excision because of the patient’s variable responses. About all that can be said is that 
there appeared to be some general lessening of pain sensation (pinprick) throughout the 
whole right hand and arm as compared to the left. 


When questioned carefully as to the pain in the right hand, however, he admitted 
considerable relief from the original pain, although he could not put the differentiation into 
words. He was finally discharged to another hospital where his condition remained unchanged 
at the last report in December, 1945. 


Comment.—Here again, the psychic trauma of two serious operations with- 
out relief, together with the complication of morphine addiction, doubtless mili- 
tated against a favorable result, but for this patient also there was the desire 
to leave no stone unturned which offered any prospect of relief. The type of 
pain from which he suffered was consistent with a true causalgia. 


The following two patients whose histories are summarized had central pain 
in the contralateral extremities to the cerebral lesions. In both there was very 
considerable relief following the operations. 


CaAsE 3.—F. J. C., a 35-year-old man, was referred from Prince Edward Island, and 
was admitted to the New England Deaconess Hospital on Dec. 15, 1942, complaining of 
pain in the right arm and right leg. 


History.—He had experienced a sudden loss of consciousness in June, 1940, and this 
had lasted for two to three weeks. A lumbar puncture at the time showed bloody fluid. 
He made a slow recovery from this episode and had double vision for a period, but was 
back at his usual work in six months. A second attack of loss of consciousness occurred 
in June, 1942. At this time the unconsciousness lasted only a few days. A severe headache 
had preceded this attack. .The episode resulted in a complete right hemiplegia and hemi- 
hypesthesia. As this weakness and sensory loss cleared up, the patient began to have pain 
in the right arm and leg which persisted and was the chief reason for his coming to Boston. 

Newrologic Examination.—There was slight pallor of both optic nerves, but the other 
cranial nerves were normal. He had considerable weakness of the right face, arm, and leg 
together with a painful hypesthesia of the whoie right side. There was complete astereog- 
nosis of the right hand. Deep reflexes were greater throughout on the right, with a positive 
Bakinski sign on this side. The patient was right handed. 

It was thought that the patient had an intracranial aneurysm, so a thorotrast injection 
of the left internal carotid artery was made on Dee. 21, 1942. This showed no aneurysm, 
but rather what was interpreted as a hemangioma situated deeply in the left hemisphere. 
However, an oxygen encephalogram on Dec. 22, 1942, showed no ventricular distortion or 
displacement and was interpreted as normal, 


Operation 1.—On the same day of the encephalogram a left temporofrontal craniotomy 
was performed. The left temporal lobe was transected horizontally through the middle 
convolution down to the temporal horn of the ventricle. This exposed a bulging mass medial 
to the ventricle, and upon incising the ventricular wall over this mass what was taken to 
be tumor tissue was encountered. An immediate frozen section diagnosis was said to show 
degenerated tumor tissue, probably of glial origin. The tumor was then removed by the 
usual combination of suction and electrocoagulation. The growth apparently involved the 
basal ganglia and the area of the internal capsule. The final pathologic report on the tissue 
was ‘‘degenerated glial tissue with hemorrhage.’’ 


if 
H 
¢ 


598 SURGERY 


Following the operation the patient had an incomplete temporary aphasia, but this 
had largely cleared up at the time of discharge on Jan. 6, 1943, approximately three weeks 
postoperatively. He likewise had an in¢rease in the right-sided hemiparesis and sensory loss, 
but these likewise improved considerably before discharge. 

On Feb. 25, 1943, he reported for « checkup. He had been having pain at regular 
intervals every other day in the right arm and leg, and this required dilaudid for relief. 
He was given a series of x-ray treatments, 1,200 roentgens being used through each temporal 
region. At the time of this report he had moderate weakness of the right arm and leg, 
more marked in the arm, together with a marked hypesthesia of the whole right side. 


Excision 


Medial Surface 


B 
Fig. 4.—A and B, Case 3, F. J. C. 


The patient improved and was free of pain for more than one year following the 
operation and x-ray therapy, but on Oct. 18, 1944, he reported with a return of pain and 
was given a second series of roentgen therapy. This failed to relieve him and he was again 
admitted to the Deaconess Hospital on Nov. 4, 1944. The pain was largely in the right 
hand and arm, but also in the right leg and foot. The pain in the right arm extended from 
below the elbow down into the hand, and was most marked in the palm. He said it also 
ran out into the fingers and was ‘‘like a knife.’’ As had been the case before, the pain 
was present only on every alternate day. 

Examination showed a right hemiparesis most marked in the right hand and arm. 
There was likewise a painful hypesthesia of the right hand and arm. He had a _ right 
homonymous hemianopsia, but there was no aphasia. The deep reflexes were greater through- 
out on the right with an extensor response to plantar stimulation. 
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An oxygen encephalogram was carried out on Nov. 7, 1944. This showed slight dila- 
tation of the ventricles, somewhat greater on the left side. There was no displacement of 
the ventricles and no evidence of recurrent tumor. 

It was decided to make an attempt to relieve the pain by cortical excision. 

Operation 2.—Nov. 7, 1944, under procaine anesthesia, a craniotomy above the old 
temporal bone flap was performed and the dura reflected up to the sagittal sinus. By 
electrical stimulation, areas on the postcentral cortex were disclosed which produced pain 
in the right arm and leg. These areas were in tie convolution just posterior to that from 
which motor responses had been obtained in the arm and leg. An area of postcentral cortex 
measuring approximately 3 cm. in length, 2 to 3 em. in width, and 2.5 em. in depth was 
extirpated by a combination of electrocoagulation and sharp dissection (Fig. 4, 4). The 
area resected included cortex lying medially along the falx 2 ci, in extent (Fig. 4, B). 

Postoperatively, the patient had considerable increase in the weakness of the right side 
and was markedly aphasic, but he had no pain in the hand, arm, or leg. At the time of 
discharge, Dee. 4, 1944, his speech had iargely recovered and the strength of the right side 
had improved sufficiently so that he was up and about. He reported for a checkup on Dee. 
18, 1944, at which time he was improving in all respects and was free of pain. 

Jan. 25, 1946, the patient returned; one year and ten weeks following the cortical 
excision. 

He had experienced no pain in the right hand and arm for five months after the 
operation, but in April, 1945, this pain returned moderately, increasing in severity until 
November, 1945, when it reached its former intensity, and again occurred on every alternate 
dey. As before, the severe pain ran from the middle of the forearm down into the palm 
of the hand. There had been no return of pain whatever in the leg or foot. 

Examination showed some general weakness and spasticity of the right arm and leg, 
most marked in the arm. All movements of the hand and arm were possible, but hand and 
finger movements were rather weak, incomplete, and awkward. He walked quite well but 
with an obviously spastic, hemiparetic gait. There was no trace of aphasia. 

There was complete loss of all forms of sensation in the right hand and arm, and 
the patient had burned himself on the right forearm without his knowledge. Light touch, 
deep pressure, and pain were ell absent. He had some slight hypesthesia to all forms of 
sensation on the right side of the face, and a very marked loss of all types of sensation 
over the right foot and leg, but here a pin point was appreciated as pain when fairly firm 
pressure of the pin was exerted, Arrangements have been made for the patient to re-enter 
the hospital. 

Comment.—Although by no means a completely successful result, never- 
theless the experience with this patient has been encouraging. He has been 
free of pain in the right leg for over fourteen months, and had a respite of 
five months from the pain in the right hand and arm during part of which time 
he was able to attend to some of his work in an office. It is of considerable 
interest that the patient himself had been sufficiently encouraged by the opera- 
tive procedures to return for further possible help. In his own words, ** You 
stopped the pain in my leg and I am sure you can do the same for the arm.’’ 

The fourth and final patient, whose history follows, had perhaps the most 
successful result of all. 

Case 4.—J. F. J., a man 42 years of age, was referred from Hartford, Conn., and 
was admitted to the New England Baptist Hospital on Nov. 5, 1942, complaining of gen- 
eralized convulsions for two years. There were no other pertinent features in the history, 
and a complete neurologic examination was negative, with normal fundi, 

Since a lumbar puncture showed normal pressure, an oxygen encephalogram was carried 


out on Nov. 6, 1942, and the subsequent roentgenograms showed depression of the anterior 
horn and body of the left lateral ventricle, Three days later a craniotomy was performed, 
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at which time a grossly complete extirpation of a fairly well-encapsulated soft glioma was 
accomplished. The tumor was situated parasagittally in the region of the arm and leg 
centers and extended downward along the falx. Pathologically it was a fibrillary astrocytoma. 

Postoperatively, the patient had a complete hemiplegia for a few days, then gradual 
return of function starting with the right leg. He was discharged eighteen days after 
operation. 

He was readmitted on April 16, 1944, about one and one-half years following the tumor 
extirpation because he had had an occasional focal seizure starting in the right arm during 
the past year. In February, 1944, he first complained of pain in the right wrist. On 
April 20, 1944, the old operative site was re-explored but no gross evidence of recurrent 
tumor was disclosed and a biopsy of some suspicious tissue was microscopically negative. 
He was discharged on May 3, 1944. 

The third admission was on Dec. 18, 1944, at which time the chief complaint was pain 
of increasing intensity in the right hand and arm, largely from the wrist down. The pain 
had been increasingly severe since July, 1944, but during the four months previous to this 
admission it had been entirely incapacitating. The patient showed considerable weakness 
of the right arm and leg, but was able to get about by himself and walked quite well. 
There was hypesthesia to all forms of sensation over the right face, hand, arm, and leg. 


ExerSea area 


Fig. 5.—Case 4, J. F. J. 


Operation.—Dec. 23, 1944, under procaine anesthesia the old bone flap was turned down 
and the dura opened widely. There was no evidence of recurrent tumor anywhere. 

Electrical stimulation was carried out on what was presumed to be postcentral cortex, 
and the patient complained of pain in the right arm. At the same time there was some 
jerking of the right arm followed by a mild convulsive seizure lasting about thirty seconds. 
By a combination of sharp dissection, together with suction and electrocoagulation, the 
stimulated area was removed and the excision then continued superiorly to where the patient 
complained of feeling pain in the right leg. Excision was likewise continued inferiorly to 
the area from which he complained of feeling pain in the right face (Fig. 5). The excision 
was carried to a depth of 2 cm., and when the cortical removal had been completed, the 
patient said that all pain in the right hand and arm had been abolished. The tissue removed 
was reported microscopically as normal cortex without evidence of tumor. The specimen 
removed measured 4 by 2.4 by 1.2 em. 

Postoperatively there was complete paralysis of the right arm and weakness of the 
right leg. The strength of the leg was returning when the patient was discharged on Jan. 
13, 1945, but the arm was still paralyzed. He had no pain in the hand or arm during the 
stay in the hospital. 

April 23, 1945, the patient reported for a checkup. He had had a slight degree of 
pain in the right arm, but none in the right hand since operation. He admitted that he 
had been almost completely relieved of the previous pain. The right arm could be flexed 
and extended weakly but there was no motion in the hand or wrist. He walked very well 
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although with some weakness of the right leg. There was entire loss of pain sensation in 
the right hand, both palmar and dorsal surfaces, extending dorsally well above the wrist. 

July 6, 1945, the patient again reported for a checkup. At this time there was no 
pain whatever in the right hand and arm but they had become completely paralyzed. He 
had been having some moderate pain in the right leg and foot during the previous five 
or six weeks. 

Sensory examination showed that light touch was appreciated throughout over the 
right hand and arm but sharp was felt as dull. There was some lessening of pain sensation 
over the right foot and leg also. The fundi were normal. 

The patient was readmitted to the New England Deaconess Hospital on Nov. 1, 1945. 
At this time he had been having headaches for about two weeks, ‘ogether with increasing 
drowsiness. He had had no pain in the right hand or arm. 


After admission to the hospital the course was rapidly downhit: and he lapsed into 
coma within forty-eight hours.* No further operation seemed advisable. He died om Nov. 
5, 1945, and at autopsy a pontine hemorrhage was disclosed. There was a small area, 


likewise, of recurrent tumor. 


Comment.—Although this patient was considerably incapacitated by the 
weakness of the right hand and arm, this disability had been present ever since 
the tumor extirpation, but was increased following the cortical excision. Due 
to the previous operations it was difficult to determine either by inspection or 
electrical stimulation the exact area of postcentral cortex, and for this reason 
many motor cells were doubtless extirpated. However, the relief from pain in 
the upper extremity remained complete at the time of death, ten months after 
the cortical excision. 


DISCUSSION 


So far as Cases 1 and 2 are concerned there is little to say other than the 
comments which have been made already in connection with the reports. In 
view of all the circumstances it is my present feeling that the only procedures 
which would have been likely to have benefited the patients would have been 
bilateral prefrontal lobotomies as suggested by Walker* and by White.* Both 
Walker and White quote van Wagenen as having carried out such an operation 
with success for intractable pain, and similar unreported operations have been 
performed by an associate* and myself, apparently with equally good results. 

In connection with Case 1 there is one further feature of interest. This 
patient had bilateral cortical excisions of the areas from which electrical stimu- 
lation had given him a sensation of pain in the contralateral phantom hand and 
lower arm, and after brief interludes following each operation, the pain in each 
phantom hand returned with its previous intensity. No sensory examination of 
the hands, of course, was possible, and there is merely the patient’s statement 
that pain was present. In so far as it goes, therefore, this experience would 
east some doubt on the existence of ipsilateral pathways for pain to the cortex, 
although it is possible that more extensive excisions might have given a different 
result. 

It is somewhat extraordinary that such a complete loss of pain sensation 
occurred in the contralateral hand and arm in Cases 3 and 4. From his expe- 
rience with cortical ablations, Evans’ concluded that, ‘‘Limited excisions of 


*Dr. J. L. Poppen. 
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cortical substance in the pre- and posteentral gyri and in the central portion 
of the parietal lobe were followed by transient, if any, sensory dysfunction.”’ 

Contrarily, the degree and extent of sensory impairment after cortical 
excisions has been shown to be extremely variable even when a whole hemisphere 
has been removed. 

The present extent of information in this respect was well summarized by 
Walker* in a paper read before the Association for Research in Nervous and 
Mental Disease in December, 1942. In this article he gave such findings as 
were available from the hemispherectomized patients of Dandy, Gardner, and 
Evans. Walker reported as follows, **It thus must be concluded that extensive 
cortical lesions may produce varying degrees of hypalgesia from practically 
no impairment to a severe loss of appreciation of pain.’ 

One further point may be mentioned in connection with the cortical stim- 
ulation in the patients here presented. In three out of the four pain was pro- 
duced in the contralateral hand, arm, or leg when the postcentral cortex was 
stimulated. This is at variance with the findings of Penfield and Boldrey® in 
whose experience pain was produced only eleven times out of 800 responses. 
However, this may have some relation to the strength of electrical current used. 
The apparatus which I have is not ideal for this purpose and I have felt that 
the current was frequently too strong inasmuch as it produced mild convulsions 
in some instances when used on the motor area. 


SUMMARY 


The results following excision of postcentral cortex for the relief of pain- 
ful extremities in four patients are presented. 

In the two patients with causalgia and phantom limb pain, respectively, 
the cortical excisions were followed by transient relief only. 

In the two patients who had central pain, relief was complete in one dur- 
ing the remainder of his life (ten months). In the other, relief had been 
complete in the contralateral leg (one year and ten weeks, postoperatively) 
and was complete in the hand and arm for five months f Jlowing the excision. 

Certain features concerned with sensory responses to cortical stimulation 
and sensory deficits following postcentral cortical excisions are discussed. 
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MEGACOLON, MECHANISMS AND CHOICE OF TREATMENT 


W. J. MERLE Scort, M.D., anp QuintINo J. SERENATI, M.D., Rocuesrer, N. Y. 


(From the Department of Surgery, The University of Rochester 
School of Medicine and Dentistry) 


EGACOLON or gigantism of the colon is a relatively uncommon clinical 

condition. We found in the diagnostic files of the Strong Memorial Hos- 
pital thirty-one cases in the last 250,000 admissions, a ratio of approximately 1 
to 8,000, which corresponds fairly well with other reported series.'. The infre- 
quent occurrence of this condition undoubtedly is an important factor in the 
conflict of ideas concerning both its etiology and its treatment. 

In this number of SurGEry celebrating the sixtieth birthday of Dr. John J. 
Morton, it seems particularly appropriate to report further studies of megacolon 
from this clinic. Dr. Morton and one of the authors discovered the fact 
that certain cases of idiopathic dilatation of the colon responded temporarily to 
spinal anesthesia by evacuation, and proposed the use of such a motor test to 
determine in advance whether sympathetic denervation of the bowel would be 
effective. It was anticipated and suggested at that time that not all instances of 
megacolon would respond in this manner. Experience in this clinie has amply 
demonstrated such a fundamental difference in the reaction of the enlarged colon 
in different cases. This fact, together with other clinical features, makes us cer- 
tain that megacolon is a symptom complex rather than a disease entity, and that 
at least four different mechanisms of causation can be recognized. As a corollary 
of this, it is not surprising that treatment along entirely different lines is indi- 
eated in the different groups. 


CLINICAL GROUPS 


Group 1. Organic Obstruction (Congental).—It has long been recognized 
that a tremendous dilatation of the colon may be associated with congenital 
anomalies in the development or fusion of the proctodeum which causes a high- 
grade but incomplete obstruction of the lower large bowel. Probably this con- 
genital constriction is originally the only defect in the colon, the innervation, 
musculature, and mucosa being normal. After several years of such obstruction, 
secondary changes due to dilatation, erosion, and fibrosis may supervene and 
effect bowel function. Usually, however, it is surprising how such a bowel will 
retain good emptying power after years of enormous dilatation. A typical 
example of the group is found in Case 1. 


CASE 1 (S. M. H. No. 113841).—D. W., a 24-year-old white woman was admitted to the 
Rochester Municipal Hospital on May 15, 1936. She had had from birth a congenital anomaly 
of the rectum. The only outlet of the rectum was through a small fistula opening through the 
posterior vaginal wall. It was necessary for her to wear a pad all of the time because of 
incontinence of feces. She had had abdominal distention with crampy abdominal pain oce- 
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casionally and infrequent nausea but no vomiting. These symptoms had been increasing in 
severity in recent years. She had had previously six plastic operations without obvious im- 
provement. 


On examination, she was poorly developed and poorly nourished. There was distention 
of the abdomen especially marked on the left side where a very large loop of bowel, probably 
sigmoid, could be outlined. The position of the anus was represented only by a slight skin 
depression, and nothing to suggest a sphincteric muscle could be felt. The rectum opened 
into the vagina through a very small fistula (3 mm.) in its posterior wall. X-ray examination 
without barium (Fig. 1) showed an enormous dilatation of the whole left colon which con- 
tained an opaque foreign body resembling a catheter just below the splenic flexure. The 
ascending colon outlined with gas was not greatly dilated and showed good haustration. 


Fig. 1 (Case 1).—Huge megacolon in a 24-year-old woman, involving chiefly the des- 
cending colon, due to congenital anomaly with obstruction. The upper part of the dilated des- 
cending colon contains a catheter which slipped up into the bowel several years previously. 
The transverse colon is approximately of normal diameter and shows good haustration. 


The abdomen was explored. The foreign body, which was a catheter encrusted with 
calcium deposits, was removed from the upper part of the descending colon and an abscess 
about the left tube was drained. The dilatation of the large bowel extended down to the 
strictured area in the lower rectum. Later, the fistula was explored and enlarged. It was 
obvious that no plastic procedure would be of benefit due to the extensive stricture and 
fibrosis of the lower rectal segment. Permanent colostomy was advised but refused. The 
following year, the patient died with a chronic obstruction of the fistula. 


Only four of our thirty-one cases were in this group due to congenital 
organic obstruction. There were several other such cases with moderate degrees 
of megacolon not included in the index file under this diagnosis but listed only 
under the congenital anomaly or as stricture of the rectum. In this group, the 
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diagnosis is extremely simple, often being confirmed by a flat plate after the con- 
striction is found on rectal examination. The only problem in treatment is to 
devise the best means to overcome the obstruction without producing a trouble- 
some incontinence. A plastic procedure improvised upon the basis of local eon- 
ditions is sometimes feasible originally or later. There is only one point in the 
treatment of these patients which we want to stress. An incomplete stenosis 
resulting from a stricture, either congenital or following operation for an im- 
perforate anus, need not necessarily be attacked radically even when it has 
resulted in a definite megacolon. Conservative antiobstipation management aided 
if necessary by judicious nontraumatie dilatation will frequently enable these 
patients to carry on indefinitely without serious complications of the megacolon. 
A single, careful finger dilatation under anesthesia may be necessary one or more 
times but too extensive or too traumatic surgical attack may do more harm than 
good. Some degree of resistance at the outlet with careful management may 
fairly well replace the sphincterie function and is to be much preferred to 
complete incontinence. The following ease well illustrates this type of manage- 
ment. 
Case 2 (S. M. H. No. 37946).—J. H., an 11-year-old boy was admitted to the Strong 
Memorial Hospital, April 16, 1931. He had an imperforate anus at birth and on the second 
day an artificial anus was produced near the normal site. No further plastic procedure was 
done. He was partially continent but frequently soiled clothing. He had occasional bouts of 
alternating constipation and diarrheal incontinence but no vomiting or abdominal pain. On 
examination, he appeared fairly normal. At times hard fecal mass could be felt in the left 
lower quadrant. The anal orifice was retracted, barely admitting the index finger without 
dilatation. There was a rather tight ring at the mucocutaneous junction which was dilated 
gently without pain. The rectal ampulla was considerably enlarged. Barium enema (Fig. 2) 
showed a megacolon chiefly affecting the sigmoid. Good haustration was present in the 
transverse colon. 

Diagnosis was obstructive megacolon due to stricture at the anal orifice. 

Treatment was two daily enemas (for three months) and mineral oil at night. 

Follow-up continued for four years. He had one or two bowel movements a day whieh 
continued even after discontinuing the oil. 


IDIOPATHIC MEGACOLON 


In considering the etiology of megacolon, this group, due to an obvious 
organic obstruction, has usually been excluded from consideration. Most in- 
vestigators have assumed that the other cases, in which the cause was not obvious 
and which were therefore called idiopathic, had a single underlying mechanism 
in their production. However, a wide variety of opinion has been held as to the 
nature of the etiologic factor. 

In examples of the following two clinical groups of megacolon, we believe 
there is convincing evidence that, in certain cases, the interference in the empty- 
ing of the bowel is primarily neurogenic in origin, while in others it is not on a 
neurogenic basis but is due to a functional obstruction from the kinking of an 
abnormally long colon. 

Group 2. Neurogenic Dysfunction.—The evidence that there are certain 
cases of megacolon which respond to spinal anesthesia by a marked evacuation of 
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the colon has been previously reported in detail and will not be repeated here.’ 
It is impressive to see the huge, dilated, inert colon take on a powerful expulsive 
function and empty most of its contents within a few minutes, with the appear- 
ance of marked haustral markings. And the division of the lumbar sympathetic 
innervation of the colon has inaugurated regular normal bowel evacuations which 
were never present before and which have been maintained for seven years in 
the case of S. until he died of an independent condition. 


Fig. 2 (Case 2).—Megacolon in an 11-year-old boy, involving the descending colon, due to 
obstruction following operation for an imperforate anus. 


In a later report from this clinic, it was announced that certain cases of 
typical megacolon in children and of obstipation in infants were permanently 
improved following an effective spinal anesthesia.* This therapeutic use of 
spinal anesthesia in such instances has also been successfully used in other 
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clinies.* It would seem that the total number of such cases rules out coincidence 
as the factor in this correlation. 

Diagnosis: Most patients with idiopathic megacolon are started on a con- 
servative regime and only those that fail to respond satisfactorily are tested for 
the underlying mechanism. When the symptoms of megacolon are sufficiently 
serious, when no mechanical obstruction is found on examination, and when the 
x-ray findings suggestive of Group 3 are not present, then spinal anesthesia is 
induced as a motor test. Anesthesia at least to the costal margin has to be 
achieved for the test to be considered adequate. If, within a few minutes after 
the induction, the colon vigorously expels most of its contents which the patient 
was unable to do voluntarily, then the megacolon is considered to he due 
primarily to neurogenic dysfunction. 

Treatment: The spinal anesthesia given as a diagnostic test is also used as a 
therapeutic test in cases of neurogenic dysfunction. A period of at least three 
months should always be allowed to elapse while conservative measures which 
had been used previously are continued. If improvement in evacuation has not 
then shown itself, another spinal anesthetic may be given. Only after at least 
such an interval, following one or more successful spinal anesthetics, should 
lumbar sympathetic denervation by operation be considered. This operation as 
the principal therapy has been deemed advisable in only three patients in our 
series. Lumbar sympathectomy as an adjunct to resection in Group 3 will be 
discussed later. 

Group 3. Functional Obstruction—Dolichocolon.—Satisfaetory spinal an- 
esthesia was induced in nine typical cases of idiopathic megacolon. In four of 
these, immediate and extensive evacuation of the distended colon occurred, but 
in five no effective response was obtained. Sometimes there was no evacuation, 
sometimes a negligible amount of the liquid barium suspension was expelled. It 
is this group that concerns us here. Why did this marked difference in the reae- 
tion of the two groups occur? Was it because of a fundamental difference in 
the mechanism producing the megacolon or was the failure of response in the 
later group due to secondary changes that had supervened. We are convinced 
by the study of these cases and particularly the patients’ response to a me- 
chanically corrective operation alone that the megacolon in most of this group is 
not of neurogenic origin. The following cases first suggested this conclusion : 

Case 3 (8S. M. H. No. 120321).—R. K., an 11-year-old boy, was admitted to the Strong 
Memorial Hospital, Oct. 10, 1936. Since the age of 3 weeks, this boy had had a protuberant 
distended abdomen and great difficulty in evacuating the bowel. During the first six years, 
enemas were necessary for any movement of the bowels. Since that time he has had incom- 
plete evacuations that never overcome the abnormal distention of the abdomen. The boy 
had periods of tremendous distention which lasted from one to three days and interfered 
with eating and even with normal respirations. 

On examination the boy was rather poorly nourished, had a pasty complexion and flabby 
musculature. Face, arms, and legs were thin but the abdomen was protuberant and markedly 


distended. No distinct masses could be felt and no peristaltic waves could be seen. Rectal 


examination was negative. ‘There was no spasm of the sphincter. 
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Blood counts and urine examination were normal. Wassermann was negative. X-ray 
examination showed a marked distention of the whole colon from the cecum to a point just 
proximal to the rectosigmoid. At this point there was a sharp narrowing of the colon and 
below it the rectosigmoid and rectum were not dilated. This was best shown in the lateral 
view (Fig. 3). After the barium enema he spontaneously was able to evacuate two quarts 
or more of liquid. Even after this, however, there was a marked dilatation of the colon with 
extreme redundancy of the sigmoid. Spinal anesthesia to the nipple line produced no further 
emptying of the colon. 

Due to the point of constriction with the sudden change from marked dilatation above 
to a normal diameter below, it was felt at first that there might be some cause of organic 
obstruction at this point such as a band or a congenital fault in development. 


Fig. 3 (Case 3).—Megacolon in an 11-year-old boy. Lateral view shows the sharp 
smooth conical transition from the greatly dilated sigmoid to the normal rectum and rectosig- 
moid. The constriction in dolichocolon regularly occurs at approximately this point, namely, 
just proximal to the point of fixation at the rectosigmoid. 


Operation was carried out Dec. 14, 1936. The whole descending colon was enormously 
dilated to the point shown in the x-ray picture where there was a conical transition to a 
normal-appearing rectosigmoid. The wall of the distended colon was thickened, and the 
sigmoid loop was greatly elongated and filled with semiliquid contents. At the point of 
transition there was no structure that could be seen that would cause a constriction. And on 
lifting the distended sigmoid loop it was seen that the weight of its contents had caused a 
sharp kinking of the lower sigmoid at this point. Gas and fluid could easily be made to 
pass through the cone when the sigmoid loop was lifted up, straightening out this kink. A 
large rectal tube was easily passed up from the outside through the rectum and past the point 
of transition, showing that the blockage at this point was functional rather than anatomic. 
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The dilatation of the colon extended into the left half of the transverse co!on, gradually 
diminishing in extent. The ascending colon and right half of the transverse colon were not 
much distended and showed good haustral markings. In order to prevent this functional 
kinking of the lower sigmoid, the splenic flexure was mobilized and the colon from just to the 
left of the mid-transverse colon to the lower part of the sigmoid was delivered into the 
wound and resected by the Mikulicz procedure. The great mass of dilated colon was removed 
immediately and the spur was crushed before discharge. The patient began to gain weight at 
once with marked improvement in general condition. It was necessary to do a plastic closure 
of the colostomy opening. He then had regular bowel movements for five years, grew 
normally, and, except for an occasional minor upset associated with impaction of inspissated 
fecal material in the rectum, he was without symptoms. The later course will be presented in 
the section on complications. 


In this case, spinal anesthesia was ineffective and we found that the funda- 
mental mechanism in the production of the megacolon was a functional obstruc- 
tion apparently due to an abnormal increase in the length of the sigmoid, 
namely, dolichocolon. When this abnormally long loop is filled, it causes a 
kinking just proximal to its fixed point, namely, just above the rectosigmoid. 
Five other patients have been operated upon in this same manner. by resection 
of a very redundant loop which was thought to be causing a functional obstrue- 
tion, the location of which was always in this same region. 


Case 4 (S. M. H. No. 199255).—P. L., a 414-year-old boy, was admitted to the Strong 
Memorial Hospital, Dec. 5, 1942. He had been severely constipated all his life, going several 
days without bowel movements and requiring cathartics and enemas. When the bowels moved, 
there were very had masses followed later by liquid stool. The abdomen had become very 
prominent and protuberant, especially on the left side. 

On physical examination the boy was fairly well-developed but rather thin and with a 
pasty complexion. In the erect position, he had a diffuse protuberance of the abdomen and 
on lying down there was a visible mass extending from the left upper quadrant to just above 
the symphysis. This mass was doughy, nontender, and freely movable. It undoubtedly 
represented a distended sigmoid. Rectal examination was negative, the sphincter was not 
spastic. 

Blood and urine studies were normal. Stool was negative to guaiac. 

Barium enema (Fig. 4) showed marked redundancy and dilatation of the whole descend- 
ing colon but not extending to the transverse colon. 

The patient was put on a conservative regimen without improvement in symptoms, bowel 
habits, or x-ray appearance (Fig. 5); consequently, he was operated upon on April 23, 1943. 
There was an enormous redundant loop of a sigmoid with a point of functional obstruction 
just proximal to the rectosigmoid. When the very heavy loop of sigmoid was lifted up (thus 
straightening out the kink), gas passed readily into the collapsed rectum. A rectal tube was 
passed from the outside through the rectum into the dilated sigmoid without meeting any 
obstruction. The transverse and ascending colon appeared normal, and the distention gradu- 
ally tapered out in the upper part of the descending colon. Most of the descending colon 
was now removed. The removed segment had a diameter of 8 cm. The ends were closed and 
a side-to-side open anastomosis was carried out between the proximal and distal segments. 

He was discharged from the hospital on the thirteenth day, already having daily bowel 
movements. An x-ray (Fig. 6) taken three weeks after operation shows the correction achieved. 
He has continued to have regular bowel movements and the prominence of the abdomen has 
disappeared. 


Case 5 (S. M. H. No. 204142).—M. P., a 34-year-old girl, was admitted to the hospital 
on April 26, 1943. Since birth she had never had spontaneous bowel movements, cathartics 
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Fig. 4. . Fig. 5. 


Fig. 4 (Case 4).—Dolichocolon in a 4-year-old boy, showing dilatation of the whole 
descending colon and redundancy of the sigmoid. The point of transition does not show well 
in the anteroposterior view. Appearance of the colon on admission. 

Fig. 5 (Case 4).—No striking improvement after four months of conservative treatment. 
The redundant sigmoid loop is more transverse here than as shown in Fig. 4. 


Fig. 6 (Case 4).—Postoperative appearance after resection of redundant sigmoid. The 
projection toward the midline opposite the side-to-side anastomosis is the distal end of the 
proximal sigmoid which was a little longer than necessary. 
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Fig. 8. 
Fig. 7 (Case 5).—Dolichocolon in a 3%%-year-old girl, showing dilatation of the whole 
descending colon. 
Fig. 8 (Case 5).—Lateral view showing marked redundancy of the sigmoid. 


Fig. 9 (Case 5).—Barium enema on eleventh postoperative day, showing complete correction 
of both dilatation and redundancy. 
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and enemas being necessary every second day for any evacuation. At the age of 18 months, 
she had a fecal impaction which had te be removed manually. 

On examination, the only significant findings were marked prominence of the abdomen, 
especially on the left, with a tubular, soft, movable mass undoubtedly distended sigmoid. 

Blood and urine studies were normal except for a slight anemia. Stool was guaiac 
negative. Barium enema showed dilatation of the entire descending colon (Fig. 7) and on 
lateral view the marked redundancy of the sigmoid (Fig. 8). 

After a short course of conservative treatment without improvement, she was operated 
upon on May 10, 1943. A tremendously redundant and enlarged loop of sigmoid was found 
filling the pelvis and lower abdomen. This loop was lifted up and the transition between 
the greatly enlarged sigmoid and the normal distal bowel was a sharp conical segment not | 
over two inches in length just proximal to the rectosigmoid. The redundant sigmoid was - 


resected and the descending colon anastomosed to the rectosigmoid with a side-to-side anas- 


tomosis after closing the ends. ; 

The patient began having regular daily bowel movements on the seventh postoperative 
day and has continued with good bowel habits. Barium enema on the eleventh postoperative 
day showed complete correction of both dilatation and redundancy (Fig. 9). She was dis- 
charged on the thirteenth postoperative day. 


Fig. 10 (Case 6).—Dolichocolon in a 5-year-old girl, showing marked redundancy with some 
dilatation and absence of haustration in the sigmoid. 


Combined operation—resection and sympathectomy: In two children, where 
the barium enema suggested such a dolichocolon, resection of the redundant loop 
has been combined with a left lumbar sympathetic ganglionectomy without any 
preliminary spinal anesthetic motor test. In one ease the result was brilliant 
while in the other one there was recurrence of difficulty in bowel evacuation after 
five months of complete relief. 
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Case 6 (S. M. H. No. 229167).—T. N., a 5-year-old girl, was admitted to the Strong 
Memorial Hospital, March 8, 1945. She had been markedly constipated since birth and as 
many as two weeks passed without bowel movements, which were achieved only after adult 
doses of cathartic. Stools when they occurred were abundant, foul smelling, often grayish 
white in color, and occasionally bloodstreaked. She had lower abdominal crampy pain, rather 
marked distention, and one episode of vomiting. Breath had been quite foul. 


On examination there was a doughy mass in the left lower quadrant which was probably 
a distended sigmoid loop. Rectal examination was negative. On barium enema there was a 
marked redundancy and dilatation of the sigmoid colon without haustral marking (Fig. 10). 


After a short course of conservative treatment, including mecholyl, had failed to im- 
prove the bowel function, operation was resorted to. Spinal anesthesia was not tried as it 
was obvious that the marked redundancy of the sigmoid would continue to be a menace even 
though evacuation could be achieved by sympathetic denervation. Instead, a left lumbar 
sympathetic ganglionectomy (from the second to the fourth lumbar segment inclusive) was 
first carried out and then the greatly elongated and dilated sigmoid loop which extended from 
the pelvis up to the liver and back was resected, the ends were closed, and a side-to-side 
anastomosis was carried out between the anterior surface of the rectosigmoid and the ante- 
mesenteric surface of the upper descending colon (between the haustral bands). When the 
opening in the mesocolon was closed, the reconstructed descending colon lay in the left iliac 
fossa without redundancy. Less than two weeks after operation the patient began having 
regular spontaneous daily bowel movements which have continued to date. And, one year 


later, she had gained weight and grown well, had lost the foul breath, fullness of the abdomen, 


and abdominal pain. 


In this case, left lumbar sympathectomy was combined with resection of the 
redundant colon. Possibly this was unnecessary, but we felt that it could easily 
be done at the same time without adding materially to the risk of operation. 
And, we preferred to carry out the combined procedure rather than to test the 
bowel function with spinal anesthesia. The absence of haustration suggested 
that there might be an element of sympathetic inhibition and we were certain 
that the marked redundancy of the colon was an indication for resection. The 
recurrence of symptoms in the second ease after five months of complete relief 
is unexplained. This‘is the most recent case and this patient may require a 
more extensive resection of the colon. 

Spinal anesthesia as an adjunct in the treatment of acute dilatation in 
dolichocolon: We have stated that spinal anesthesia is not effective in evacuating 
the bowel in cases of dolichocolon. However, we found its use as a therapeutic 
adjunct of benefit when the colon becomes dangerously distended with gas and 
fluid. The following case illustrates this use. 

CAsE 7 (8S. M. H. No. 206231).—G. T., a 4-year-old boy, was admitted to the hospital, 
July 6, 1943. He had been severely constipated since birth, requiring enemas and cathartics 
daily for bowel movements. At the age of 2 this became worse and even with larger doses 


of cathartics and enemas, four or five days passed without bowel movements. He had marked 
distention of the abdomen occasionally accompanied by nausea and bouts of vomiting. 

On examination, he had marked general abdominal distention; otherwise there was noth- 
ing remarkable. On rectal examination, the rectum was filled with hard fecal material, the 
sphincter was of normal tonus. Barium showed marked dilatation and redundancy. 

At first, he responded favorably to mecholyl and enemas but in a few days he developed 
an extreme distention of the abdomen, the skin being stretched tightly over the tremendously 
enlarged colon (Fig. 11) which even somewhat embarrassed respirations. In this condition, 
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Fig. 11 (Case 7).—Enormous distention of the colon before spinal anesthesia in a 4-year-old 
boy with dolicholon. 


Fig. 12. Fig. 13. 
Fig. 12 (Case 7).—Improvement in the dilatation of the descending colon with conserv- 
ative treatment (two months after view shown in #ig. 11). 


Fig. 13 (Case 7).—Dilatation controlled by conservative regime including mecholyl but 
redundancy remains as much a menace. 
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spinal anesthesia was induced. It was not followed by the typical rapid expulsion seen in 
eases of neurogenic dysfunction. After complete relaxation of the abdomen, however, with 
manipulation and clockwise pressure on the dilated colon, some gas was finally expressed and 
with further efforts quantities of gas and liquid fecal material were moved into the reetum 
and evacuated through a large rectal tube. 


After this decompression of the acute dilatation, he responded well to mecholyl, mineral 
oil, and enemas and was discharged on this conservative regime. Barium enema two months 
later showed the extent of improvement in the dilatation (Fig. 12). Upon the diseontinuance 
of mecholyl, the symptoms again became aggravated and the sigmoid dilated, but redundancy 
has persisted even when the symptoms have been under control (Fig. 13). Resection of the 
sigmoid should probably be done to prevent recurrent episodes of dilatation. 


The spinal anesthesia in this case seemed to be of definite help in over- 
coming the episode of acute dilatation. It probably aeted partly by paralyzing 
the tense abdominal musculature, partly too, possibly, in setting up vigorous 
peristaltic waves. Without the mechanical measures to move the gas and fluid 
past the functional obstruction near the rectosigmoid, it was ineffective, but as 
an adjunct to such it was of real value. Spinal anesthesia must not be used, of 
course, where there is any doubt about the viability of the bowel. There is 
probably some danger inherent in its use with such an extreme dilatation of the 
colon. This later danger, however, was not as serious as the danger from allow- 
ing this condition to persist. 

Late complications of dolichocolon: In Case 3 (outlined previously), in 
the later course, an important factor was shown in the operative management of 
dolichocolon. Six years after the resection of the colon by the Mikuliez method, 
the patient developed a partial obstruction at the site of the resection with 
marked dilatation of the colon above this point (Fig. 14). An anastomosis 
around the point of constriction was carried out, which was proved by x-ray to 
be widely patent (Fig. 15). In spite of this fact, however, the dilated colon did 
not empty itself satisfactorily. A colectomy was done removing all of the colon 
to the rectosigmoid. A T-shaped anastomosis between the terminal ileum and 
the rectosigmoid was first tried with the idea of providing a storage reservoir in 
the terminal segment of the ileum. This proved unsatisfactory, but after chang- 
ing the anastomosis to a wide side-to-side opening, the obstructive element was 
entirely overcome (Fig. 16) and the evacuations became excellent. At first the 
stools were entirely liquid, but within a few months they became less so and 
now, over one year after operation, they are soft solid. 

This case is the only one in our series that has required removal of the right 
half of the colon. We are of the opinion that such is unnecessarily radical in 
all but a few cases but we do agree with Grimson, Vandegrift, and Dratz’ that 
there are some eases that will require it. 

This experience has also influenced us to use a wide side-to-side anastomosis 
usually in resection of the colon for dolichocolon. We have, of course, abandoned 
the Mikuliez type of resection, but we are under the impression that there is less 
likelihood of a late constriction at the site of the anastomosis with a side-to-side 
opening than with an end-to-end union in dolichoecolon. We are confident that 
in dolichocolon even a slight constriction may be detrimental to the function of 
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Fig. 14. Fig. 15. 
Fig. 14 (Case 3).—Partial obstruction at the site of Mikulicz resection with marked dila- 
tation above it. 


Fig. 15 (Case 3).—Dilatation of the descending colon persists even after widely patent 
anastomosis and treatment with mecholyl. 


Fig. 16 (Case 3).—Final operative result in Case 3 after total colectomy showing com- 


plete elimination of the obstructive element and direct filling of small intestine from the rectum 
with barium enema. 
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the colon above this point. For this reason we have placed the opening between 
the taeniae in the proximal segment as there is probably less connective tissue 
formation. 

Group 4. Extrinsic Metabolic Effects ——There apparently are other factors 
contributing to the formation of megacolon which are difficult to assess. Because 
we do not know the specific mechanisms and the behavior of these extrinsie fac- 
tors in the causation of megacolon, we feel justified in mentioning that these 
eases occur and should be included in any comprehensive survey. 

In our group we have had a few eases which are definitely related to me- 
tabolie disturbances, as avitaminosis, malnutrition, thyroid deficiency. Correct- 
ing the specific deficiency factors seemed to improve both the clinical behavior 
and x-ray appearance of the large bowel. Whether or not these cases can be con- 
sidered as definite clinical entities, one cannot state at this time, but any ease of 
megacolon should be investigated for such possible contributing factors. 


SUMMARY OF MANAGEMENT FOR MECGACOLON 


When a patient appears for treatment with symptoms of megacolon, namely, 
long-standing obstipation, abdominal distention, etc., and with the x-ray evidence 
of a greatly dilated colon, we have arrived at the following plan of combined 
diagnostic classification and clinical management: 

1. Organic obstruction of congenital origin is first excluded by examination. 

2. Factors depressing the metabolic effectiveness of the smooth muscle of 
the colon (Group 4) are searched for and treated if found. 

3. These two causes of disturbance in the emptying of the colon account for 
only a small minority of the eases. The remainder are then classified as idio- 
pathic megacolon and the patients are put on a medical regime consisting of 
repeated colonic irrigation, mineral oil and occasional very mild ecatharties, 
vitamin supplements, low-roughage diet, and parasympathomimetie drugs. This 
regimen usually produces some improvement in symptoms which may be 
sufficient to warrant its continuation as the only form of therapy. 

4. If conservative treatment fails to relieve symptoms after a thorough 
trial, then one of two courses is chosen: (a) the employment of spinal anesthetic 
motor test where the x-ray evidence is not strongly suggestive of dolichoeolon, or 
(b) immediate exploration and resection of the colon where the x-ray evidence 
of a functional obstruction from redundancy (dolichocolon) is convincing. 

5. When satisfactory spinal anesthesia is ineffective then the case is 
classified as dolichocolon and resection carried out as under (b), even though the 
evidence from the routine barium enema may not be sufficiently clear cut to 
make the differentiation between the neurogenic and dolichocolon types. 

6. When spinal anesthesia is effective then the previous conservative regime 
is continued for at least three more months and may be repeated if gradual 
improvement in symptoms does not appear. 

7. Sympathectomy is advised only for the small number of patients who 
respond dramatically to spinal anesthesia but fail to have relief of symptoms 
atter one or more such induction. 
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8. Recently our experience has led us to advise early operation in certain 
young children. When a marked obstipation has been present from birth and 
the barium enema shows an extreme redundancy of the colon with kinking just 
proximal to the rectosigmoid, we have found that conservative measures and 
parasympathomimetie drugs are usually ineffective. Consequently, after the 
failure of a short course of medical management in such cases we have resorted 
to early operation. In such instances when, in addition to the previously men- 
tioned findings, the haustral markings are absent in the left colon, resection of 
the redundant colon has been combined with left lumbar svmpathectomy without 
a spinal anesthetie motor test being carried out. Whether this combination offers 
more than resection alone is not vet proved. 

9. In any ease, when resection of the colon is earried out for dolichocolon 
the surgeon must use the utmost care to prevent the subsequent development of 
any obstructive element. We believe that a long side-to-side anastomosis placed 
between the taeniae is the preferable type of reconstruction under the cireum- 
stances (although we ordinarily choose an end-to-end anastomosis, usually of 
the aseptic tvpe, for most resections of the colon). 


CONCLUSIONS 
1. Megacolon is caused by at least four fundamentally different mechanisms : 
(a) Organic obstruction of congenital origin 
(b) Neurogenie dysfunction 
(ec) Funetional obstruction from extreme redundancy 
(dolichocolon ) 
(d) Metabolic factors extrinsic to the colon (hypothy- 
roidism, avitaminosis, malnutrition, ete. ). 
2. By a eareful study the cases can usually be differentiated into clinical 
groups dependent upon the mechanism of production. 
3. Treatment should differ depending upon the clinical group of the ease. 
A plan of management for all cases of megacolon is outlined, based on sueh 
clinical differentiation. 
REFERENCES 
1. De Takats, G., and Biggs, A. D.: Congenital Megacolon, J. Pediat. 13: 819, 1938. 
2. Scott, W. J. Merle, and Morton, John J.: Sympathetic Inhibition of the Large Intestine in 
Hirschsprung’s Disease, J. Clin. Investigation 9: 247, 1930. 
3. Stabins, S. J., and Morton, John J., and Scott, W. J. Merle: Spinal Anesthesia in the 
Treatment of Megacolon and Obstinate Constipation, Am. J. Surg. 27: 107, 1935. 
4. (a) Telford, E. D., and Simmons, H. T.: Treatment of Gastro-intestinal Achalasia by 
Spinal Anaesthesia, Brit. M. J. 2: 1224, 19389. 
(b) Also several personal communications. 


5. Grimson, K. 8., Vandegrift, H. N., and Dratz, H. M.: Management and Prognosis of 
Megacolon (Hirschsprung’s Disease), Am. J. Dis. Child, 68: 102, 1944. 


ARTHRODESIS OF SUBTALUS AND MIDTARSAL 
JOINTS OF THE FOOT 


Historical Review, PREOPERATIVE DETERMINATIONS, AND 
OPERATIVE PROCEDURE 


R. PLato Scuwartz, M.D., Rocuestrer, N. Y. 
(From the University of Rochester, School of Medicine and Dentistry, Department of Surgery, 
Division of Orthopedic Surgery) 


INTRODUCTION 


Oe gesting with or without instability of the foot resulting from trauma, 
infection, disordered nerve impulses, or congenital influences usually pro- 
duces impairment in the function of locomotion. Correction of or compensation 
for these defects to improve function has been attempted by conservative 
measures such as manipulation and mechanical appliances, also by surgical 
procedures, including operations on the various tendons, bones, and joints of 
the foot. 

Historical Review.—Many ot the gross limitations of conservative treatment 
have been overcome by operative procedures. Since 1879 the relationship of the 
talocaleaneal, talonavicular, and caleaneocuboid joints to deformity and _ in- 
stability of the foot has been emphasized. The principles which govern success- 
ful arthrodesis of these joints have gradually been developed, and the procedure 
is recognized as most effective in correcting deformities of the feet, and improve- 
ment in function of locomotion. 

Indications.—This arthrodesis is indicated whenever deformity with or 
without instability of the foot is accompanied by a laterally stable astragalus. 
The operation is seldom advisable in patients under the age of 7 vears. In all in- 
stanees, the local and general conditions of the patient should favor osteogenesis 
required for arthrodesis. 

Reduction of Surgical Difficulties—Certain technical difficulties have been 
experienced and reported. It is believed that these can be diminished, if not 
entirely eliminated by the application of principles defined in this paper. 

There is no operation so frequently done on the foot which involves as many 
articular surfaces at one time. This fact makes prerequisite an intimate knowl- 
edge of the normal structure and function of the bones and joints involved. 

Preoperative Analysis —There are relatively wide differences in the charac- 
teristics of these articulations in ‘‘normal’’ feet. These differences are much 
greater when deformities prevail. Preoperative analysis of each deformed foot 
has better defined the particular requirements and led to the most effective end 
results. 

Exposure.—These preoperative determinations having been made, the 
greatest assurance of avoiding minor difficulties and major complications is to be 
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found in that single incision through which clear exposure is given simul- 
taneously to all of the articulations involved. For this reason a lateral exposure, 
modified Crainz, which fulfills these requirements is described with illustrations. 


HISTORICAL REVIEW 


1870-1890.—A review of the literature reveals that our present concept of 
the relationship of this operation to the correction of deformities and improve- 
ment in stability of the foot has been developing since Albert,? of Vienna, and 
Von Lesser,’ of Leipzig, executed the first arthrodesis on the foot in 1879. In 
1884, Samter,?* of Konigsberg, arthrodesed both the ankle and subastragalar 
joints. About the same time, Karewski® did an arthrodesis on both the ankle 
and the midtarsal, astragaloscaphoid joint, as did Ogston,! Gluck,’ Zinsmeister,° 
Broca,* and Stokes,?® 1884-1886. The astragaloseaphoid arthrodesis was de- 
veloped by Ogston,! in 1884 and the cuneiform resection of the head of the 
astragalus was first reported by Stokes,?® in 1885. 

1890-1900.—Kirmisson® fused the ankle joint by ‘‘decortication’’ and the 
subastragalar joint by ‘‘excoriation.’? About this time (1890), there was 
developed a tendency to do arthrodesis on the joints of the foot without pro- 
ducing fusion of the ankle. Then Kirmisson® combined the cuneiform resection 
of the head of the astragalus with excoriation or resection of the scaphoid. 


1900-1905.—In 1901 Whitman® *? described an ‘‘operation for paralytic 
talipes of the caleaneus type,’’ requirements: (1) removal of the astragalus, 
(2) ‘‘backward’’ displacement of the foot ‘‘so that the internal malleolus is 
brought into contact with the seaphoid.’’ Further observations were reported 
in 1901, 1902, 1910, 1921, and 1922. 

Subsequently, Dunn? ** joined Sever? and Jones and Lovett?” *? in op- 
posing the Whitman astragalectomy for paralytic feet, except for selected cases. 
Satta*’ stated that ‘‘it has not a single rational indication.’’ Steindler,’? in 
1925, reported that postoperative results on 105 cases, one or more years after 
operation, were 83 per cent good, 15 per cent fair, 1.5 per cent poor. 

Hoke* stated, ‘‘ Astragalectomy, except for the caleaneus type of deformity 
for which Whitman devised it, and possibly for flail-feet, is certainly an objec- 
tionable operation.”’ 

Ombrédanne*! stated that, ‘‘Elle comporte en premier lieu une astraga- 
lectomie, ce qui n’est point original; c’est en 1883 qu’Eugéne Boeckel (de Stras- 
bourg) presentait pour la premiére fois 4 1& Société de Chirurgie une com- 
munication sur le traitment des pieds bots invétérés par 1’extirpation de 
l’astragale.’’ He definitely reserved the operation for selected cases. 

Davis* stated, ‘‘The removal of the astragalus weakens very much the foot; 
in itself is quite a deforming procedure and its loss materially shortens the total 
length of an extremity which is already disproportionately short when compared 
with the opposite side.”’ 

Reyerson® stated, ‘‘ Astragalectomy was designed for the relief of calcaneus 
and caleaneo-valgus deformities, and has unquestionably been the most success- 
ful in use at the present time in the treatment of this particular deformity. 


4 
| | 
| | 


SCHWARTZ: ARTHRODESIS OF SUBTALUS AND MIDTARSAL JOINTS 621 


Many operators, however, have used it in cases of equino-varus, and the results 
have been almost uniformly unsatisfactory.’’ 

1905-1910.—Arthrodesis of the ankle joint was advocated by Townsend," 
in 1905, and by Goldthwait,'* in 1908. In 1908 also, Jones’? described an opera- 
tion for the stabilization of flail foot resulting from complete paralysis. He 
advised operation at two stages with an interval of two weeks. 

1910-1915.—In 1911 Ombrédanne*! conceived the use of a curved incision, 
with convexity downward, beginning behind the external malleous and passing 
onto the dorsum of the foot in the direction of the midtarsal joint. No illustra- 
tion is presented to define more clearly the course of the incision, but it is 
stated that arthrodesis was done on both the subastragalar and midtarsal joints 
through this exposure. 

Soule,” in 1912, without reference to any of the foregoing work, made the 
following statements: ‘‘It will be found, on careful examination, in many cases 
of either varus or valgus deformities arising from infantile paralysis, that the 
deformity does not include the astragalus. This bone remains, in many in- 
stances, secure in its normal position, unchanged in its relation to the tibia and 
fibula, the varus and valgus occurring at the astragalo-scaphoid, caleaneo- 
astragalar, or at both of these articulations. 

‘‘With the astragalus thus furnishing a secure anchorage, it is a compara- 
tively easy matter to rectify the varus or valgus deformity by first overcoming 
any resistance to over-correction of the foot and then performing an arthrodesis 
of the astragalo-scaphoid, caleaneo-cuboid, or both of these articulations, thus 
furnishing a secure restoration of the foot without appreciable loss of function, 
as we have the normal astragalo-tibial articulation remaining, permitting full 
flexion and extension of the foot.’’ 

In 1911, Lorthioir?! described a method of arthrodesis of the foot ‘‘with 
temporary extirpation of the astragalus.’’ The procedure calls for the removal 
of the astragalus. The cartilage is then completely removed from the head, also 
from the superior and inferior surfaces of the body. This had the advantage of 
producing a minimum shortening as compared with complete astragalectomy. 
The disadvantages were loss or limitation of function in the ankle joint and the 
minimum correction of deformity at the caleaneocuboid joint. 

The Davis”* operation, reported in 1913, is probably most generally accepted 
as the first fundamental concept directed at arthrodesis of the subastragalar — 
joints. Davis’ description of the procedure is given in the following quotation : 
(There were no illustrations in the original article.) 

‘|. For reasons detailed above, and especially with the object of avoiding 
the removal of the astragalus, it was thought that the object desired might be 
accomplished by making a transverse horizontal section of the foot below the 
malleoli and then pushing the foot back and the leg forward. For this purpose 
the following operation of transverse section was done. The incision is made 
on the outer side of the foot about two inches long, extending from the posterior 
edge of the external malleolus forward; it lies close to the tip.’’ 

1915-1920.—Dunn,”" ** #? in 1919, first reported his operation for caleaneo- 
cavus. In 1922 he presented an excellent outline of treatment of paralytic de- 
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formities of the foot, revealing the limitations of conservative measures, tendon 
operations, and astragalectomy : 

‘‘The human foot is adapted for support and locomotion. The most im- 
portant movement in propulsion of the body is controlled flexion and extension 
at the ankle. We should, therefore, retain this movement at the ankle if possible. 
We can do this by sacrificing the mid-tarsal and subastragaloid joints. Bony 
union of these ensures stability of the foot, leaving much muscle power as is 
present for control of the ankle movements. We cannot restore power to the 
atrophied muscles; our efforts must, therefore, be directed to diminishing their 
task. We can do this by reducing the number of joints which they control. Our 
consideration of this point will be most effective if we also recognize the relative 
importance of the various movements of the foot.’’ 

Although pleased with the result of Hoke’s work, Dunn stated, ‘‘The proce- 
dure described by Hoke is, I am sure, unnecessarily complicated. He would 
appear to emphasize the importance of the direction of the neck of the astragalus 
in its relation to the foot rather than the relation of the foot to the neck of the 
astragalus.’’ 

1920-1925.—Among the most fundamental contributions on this subject is 
the paper presented by Hoke*’ in 1921. His work began in 1917, and the opera- 
tion is described as follows: ‘‘The skin incision extends from over the external 
portion of the head of the astragalus downward and backward to the peroneal 
tendons, below the end of the fibula. The incision and exposure shown in the 
illustrations are different from the incision and exposure made at the operation. 
To show bone details, the artist had to disregard other things.’’ Reliance is 
placed upon postoperative manipulation, after five weeks in plaster, for the 
correction of any ‘‘downward pitching of the metatarsals.”’ 

Ombrédanne,*' in 1921, mentioned Boeckel’s single incision used by 
Ducroquet-Launay and Broca. It began in front of the external malleolus and 
passed forward toward the fourth metatarsal. No other reference to this in- 
cision has been found. 

In July, 1923, Reyerson*® published an excellent paper on ‘‘ Arthrodesing 
Operations on the Feet.’’ The physiologic characteristics were clearly pre- 
sented, their relationship to deformities of the foot emphasized, and the rationale 
of arthrodesing operations for correction of deformities was well defined. The 
following expression of his point of view is quoted: 

‘*The ‘triple arthrodesis’ is indicated where most of the weakness and de- 
formity occur in the subastragaloid and medio-tarsal joints. Mid-tarsal valgus 
and varus and severe hollow claw-foot are good examples. The operation is most 
easily and accurately performed by two incisions, one on the inner and one on 
the outer side of the foot.”’ 

In 1923, Steindler*® recommended ‘‘pan-astragaloid arthrodesis,’’ a modi- 
fication of Goldthwait’s'* and Lorthioir’s?' operations. Since this procedure in- 
cludes arthrodesis of the ankle articulation, its usefulness is limited by the fact 
that it is less frequently indicated. 

The following conclusions are quoted from a paper by Brown,** 1924, on 
“‘The End Results of Stabilizing Operations on the Foot.’’ 
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‘*Greater care should be taken at the time of the operation to insure the 
toot being put into the best mechanical alignment possible. It should be possible 
to get the os calecis into a straight position if the operation is done properly. 
It may not and very often will not be possible to get the forefoot in the proper 
relation to the posterior foot at the first operation, but it is the duty of the 
surgeon to see that this relationship is established before the patient is discharged 
from his care. This should be possible to accomplish by manipulation or correc- 
tive plasters if it is done within six to eight weeks after the first operation and 
it should always be done. 

‘‘As orthopaedic surgeons we should not be satisfied with pleasing the 
patients by making them better than they were before. We should be satisfied 
only by doing an operation and following-up the after-treatment in such a way 
that the patient gets a result that is mechanically as perfect as possible. In this 
kind of work anything less than this means that we have not lived up to the 
standards which we should always have before us.’’ 

Crainz*® described ‘‘The Arthrodesis of the Foot by Means of Astragalec- 
tomy Followed by the Partial or Total Reimplantation of the Astragalus.’’ The 
incision used, ‘‘began from the middle of the neck of the foot, a little in front 
ot the rise formed by the head of the astragalus, descends obliquely below and 
behind, towards the external border of the foot passing over the great apophysis 
of the heel a little behind the caleaneo-cuboid articulation, is reflected behind to 
pass under the external malleolus and ascends again along the posterior margin 
of the said malleolus on crossing over the peroneal tendons up to its base.’’ 

1925-1929.—In June, 1925, Smith and Von Lackum*? published a study in 
end results on subastragalar arthrodesis. ‘‘Two incisions are usually used, one 
over the inner side of the foot just below and in front of the medial malleolus 
and extending downward and forward across the astragalo-secaphoid joint and 
the other reaching forward from the tip of the lateral malleolus across the eal- 
caneoeuboid joint.’’ 

They stated the following conclusions : 

1. ‘‘Subastragaloid arthrodesis is an operation of great usefulness and 
wide applicability for stabilization of the foot if correctly done, but it is one 
of the most difficult operations to perform and demands from the surgeon much 
skill and experience as well as meticulous after-care. 

2. ‘It is of prime importance to displace the foot backward beneath the 
astragalus as well as to get it in a neutral lateral position. 

3. ‘‘The astragalus is stable in the majority of cases. In the few in which 
it is not, subastragalar arthrodesis can still be done successfully provided the 
foot is well plated laterally and antero-posteriorly. 

4. ‘‘The operation is adapted to nearly every type of foot deformity. In 
this series the best results were in caleaneal feet. 

5. ‘‘The operation may be performed as early as the sixth or seventh 
year, 

6. ‘‘The poor results are due in every case to failure to obtain good position 
of the foot at operation, to removal of plaster support too soon after operation, 
to failure to obtain fusion, or to disregard the tortion of the tibia. These errors 
were the result of our ignorance of the function and mechanics of the foot. 
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7. ‘‘The optimum result can be obtained in practically all cases provided 
these conditions are fulfilled.’’ 
In February, 1929, MacAusland** described a procedure which was not a 
significant departure from previous practice. 


1930-1940.—In 1930 Cole*® stated, ‘‘The type of incision used in these cases 
seems to be of no great importance, and to largely be a matter of personal 
preference, . . . There is an external incision in a valgus deformity, but few 
operators put any stress on this point. 


Fig. 1.—Relationship of target, foot, and x-ray film in making mediolateral view. 


‘‘Any failures in these operations are due to (1) improper or insufficient 
operation, including failure to obtain correct posterior dislocation; (2) failure 
to balance the remaining muscle power; and (3) failure to remove sufficient 
wedges to completely overcome the existing deformity or deformities. 

‘*Subastragalar arthrodesis, either alone or combined with tendon trans- 
plantation or bone block, is indicated in a greater number of cases than any 
other one operation in the treatment of paralytic feet. 
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‘‘The form of the operation need not be stereotyped if the underlying prin- 
ciples of bony stabilization as first emphasized by Davis are kept in mind. 

‘‘The desired result should be obtained in practically every case with the 
proper selection of operation and careful technique. 

As related to operative procedure, that is, arthrodesis involving all three 
joints including the sustentaculum tali, there was no significant departure from 
views expressed prior to this ten-year period. 


Fig. 2.—Relationship of target, feet, and film in making plantar dorsal view. 


In 1936, Oscar Miller'* advocated this procedure in the surgical treatment 
of pes caleaneus. He emphasized the need for ‘‘(1) accurate evaluation of the 
bony and muscular pathology; (2) the correction of overgrowth and disturbed 
relations in the depth of the os calcis and astragalus by a caleaneus type of 
stabilization; (3) the dressing of the foot in an over-corrected position after 
operation and after manipulation; (4) the best possible balancing of muscle 
pull where tendon transplantation is indicated; and (5) careful direction of 
early weight-bearing in properly built shoes.’’ 


PREOPERATIVE ANALYSIS 


This operation, as described in the literature, could be most beneficial to the 
greatest number of patients, provided there was uniformity in all deformed feet. 
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There has been found no method for determining, before operation, the par- 
ticular characteristics of a deformed foot. 


The following preoperative analysis was developed for the purpose of ac- 
curately revealing the individual variations. By so doing, the operation may 
be directed toward correction of the particular structural abnormalities at 
respective levels. 


Fig, 4.—Preoperative analysis. 


: 
ak Fig. 3.—Preoperative roentgenogram of flail foot. 
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Application of the method provides a preoperative concept of the best 
relationship which can prevail between the four respective bones of the par- 
ticular foot under consideration. 

This concept is expressed in the reconstructed tracing of the preoperative 
lateral view of the deformed foot. By superimposing this tracing over the post- 


B. 


Fig. 5.—A, Postoperative roentgenogram, tracing of preoperative analysis superimposed. B, 
Postoperative roentgenogram immediately after operation. 
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operative result there is established a comparison of the most effective restoration 
as planned and the end result attained in the particular foot. 

Description of Method.—Mediolateral and plantar dorsal x-ray negatives 
are made as illustrated in Figs. 1 and 2. 

An accurate tracing is made of the mediolateral view (Fig. 3). It is cut 
in three parts and arranged on base line as in Fig. 4, the average elevation of 


Fig. 6.—The smooth curve of the one incision of the lateral surface of the foot passes 
over the articulations of the os calcis and ends over the middle of the dorsal surface of the 
scaphoid. 


Fig. 7.—After preparation of the skin. Foot and leg are covered with stockinet through 
which the incision is made in the skin and subcutaneous tissues. Stockinet is then fastened 
over the skin edges with clamps to exclude operative field from surrounding cutaneous area. 
caleaneocuboid joint is marked on line D’O’. The tracing of the os calcis and 
cuboid is made to rest on this point; the — surface of the os calcis and the 
head of the fifth metatarsal are made to fest on the base line, A’C’. Line 
GH on the tracing of the astragalus and tibia is superimposed over line G’H’. 

The Relationship of the Talus to the Os Calcis——The importance of provid- 
ing for a proper distribution of forces between the heel and the forefoot has been 
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repeati: ly emphasized in the literature. An understanding, of practical value, 
can be gained from the measurements made on tracings of x-ray negatives made 
of thirty-two cadaver feet. 


Referring to Fig. 4, the average length of DA is 5.5 em., the average for DG 
is 2.5 em. The measured length of D’A’ in Fig. 4 is 4.8 em., while the length of 
D’'G’ is X. The equation 2.5 : 5.5 :: X : 4.3 gives a value of 1.9 em. for D’@’. 
At this point G’H’ perpendicular is executed for use as previously stated. 


The overlap of tracing at respective levels representing articulations repre- 
sents the amount of bone and cartilage which must be removed. Fig. 5 reveals 
the preoperative analysis superimposed over the postoperative result. 


Fig. 8.—Adduction and inversion of the forefoot bring simultaneously to view the respective 
articulating surfaces of each subastragalar joint including the sustentaculum tali. 


DESCRIPTION OF OPERATIVE PROCEDURE 


Accuracy in performing a subastragalar arthrodesis suggests that the ir- 
regularities in shape, contour, size, number, and angulation of the respective 
articular surfaces should be taken into account. The precise surgical procedures 
prescribed by preoperative analysis indicate the advantage to be offered by a 
clear view of each articular surface. The probability of the best functional re- 
sult following subastragalar arthrodesis is most assured when the operation is 
performed under these conditions. 


The maximum correction of deformity is dependent upon (1) the accuracy 
of preoperative analysis, and (2) the precision with which bone and eartilage 
are removed at each of the articulations enumerated. The restoration of sta- 
bility without pain depends upon precise apposition with accurate alignment of 
bone surfaces at each of the four places where fusion is desired. The alignment 
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is necessarily determined by the accuracy with which the respective surfaces of 
denuded bone fit each other. Meeting these requirements is facilitated by an 
exposure as illustrated in Fig. 6. In the forty-five operations that have been 
done there has been no complication in healing per primam despite the length 
and contour of this incision. The foot is enclosed in sterile stockinet as in Fig. 7. 
The simultaneous exposure of all articulations, including the sustentaculum tali, 
as provided by this exposure is revealed in Fig. 8, with no liberties taken by the 
artist. Familiarity with the shape, contour, and variations frequently en- 


Fig. 9.—Closure is executed in each plane from ligamentous capsule to skin with interrupted 
black silk suture. 


Fig. 10.—Preoperative mediolateral roentgenogram, right foot. 


a 
i 
; 


SCHWARTZ: ARTHRODESIS OF SUBTALUS AND MIDTARSAL JOINTS 631 


countered at respective articulations can be exercised through such a single and 
. complete exposure. This advantage together with information provided from 
7 the preoperative analysis gives maximum resources for the prevention of errors 


of commission or omission in the removal of cartilage and bone at respective 
levels. 


Fig. 12,—Preoperative determination superimposed over postoperative roentgenogram, right 
foot as shown in Fig. 11, 
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With or without kangaroo suture of cuboid to os calcis the soft tissues are 
closed from without with interrupted A black silk sutures, in a field essentially 
dry. 

With heel and forefoot in neutral position as to varus or valgus, and the foot 
at 90 degree angle with the leg, it is fixed, with plantar support to the toes, in 
a plaster cast to the mid-thigh, with knee flexed to 15 degrees. Suspension for 
one week is indicated to minimize swelling. Immobilization in plaster is con- 
tinued until x-ray negatives reveal definite evidence of fusion at all levels in both 
views; time interval has been ten to twelve weeks for beginning weight-bearing 
without east. 

SUMMARY 


1. Major deformities of the foot can be most effectively corrected by opera- 
tion which includes arthrodesis of the subastragalar and midtarsal joints. 

2. As indicated by the accompanying review of the literature, the im- 
portance of this procedure is second only to the emphasis placed upon those 
principles which should be followed in the operative procedure, to assure the 
best end result. 

3. To facilitate the application of those principles, a method of preoperative 
analysis of the particular deformity is described herewith. Through its applica- 
tion in successive instances there is gained an understandng of requirements 
which leads to postoperative relationships which very closely approach the pre- 
operative relationships which are the best which can be executed in the par- 
ticular instance. 

4. The use of an incision, such as the one illustrated, which will provide 
simultaneous and full exposure of all articulations, is regarded as of primary 
importance in the application of both those principles and the information 
gained by preoperative analysis. 

5. These two resources have been applied in the correction of deformities, 
with or without instability, of forty-five feet. The end results were uniformly 
superior to twenty-one patients where preoperative analysis was not practiced, 
and the operation was a relatively ‘‘blind procedure’’ through short unilateral 
or bilateral incisions. The adequate exposure described herewith healed per 
primam in each instance. 
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ADAMANTINOMA OF THE MAXILLARY SINUS 


CLiypE A. Heatiy, M.D., Rocuester, N. Y. 
(From the Department of Surgery, Division of Otorhinolaryngology, the University of 
Rochester School of Medicine and Dentistry) 


DAMANTINOMA involving the maxillary sinus is uncommon in the exper- 
A ience of most rhinologists. When first encountered, therefore, the true 
nature of the tumor may not be recognized and inadequate surgical measures 
may be employed. The clinical picture may readily be mistaken for malignancy 
of the antrum and even the microscopic examination in cases of the undiffer- 
entiated types of this tumor may be misleading. 

Definition and Classification —The adamantinoma may be defined according 
to Robinson’ as an ‘‘epithelial tumor arising from the odontogenic apparatus 
or from cells with a potentiality for forming tissues of the enamel organ.’’ 
The first complete description is usually credited to Falkson in 1879. Malassez 
who described the tumor in 1885 introduced the name adamantinoma and this 
term has been widely used in the literature although admittedly misleading in- 
asmuch as the tumor never forms enamel (adamantine) tissue. Thoma? prefers 
the term adamantoblastoma in view of the fact that the parent epithelium has 
the ‘‘power to differentiate into enamel epithelium without actually forming 
enamel.’’ Robinson and Churchill designated the tumor as ameloblastoma de- 
riving the term from ameloblast, the enamel-forming cell. The name adaman- 
tinoma will be retained in this paper because of its common usage and wide 
familiarity." This tumor is classified with the epithelial odontomes which also 
include other tumors of the odontogenic apparatus such as dentigerous and 
dentoperiosteal cysts. 

Pathogenesis —The most widely accepted view at present is that the ada- 
mantinoma arises from paradental epithelial rests. Malassez first observed cord- 
like and glandlike groups of epithelial cells around the roots of the teeth and 
considered them to represent vestiges of the rich dental apparatus of the lower 
vertebrates. These cells are derived from the enamel organ and were named by 
him ‘‘paradental epithelial debris.’’ Malassez demonstrated that these cells may 
remain as scattered epithelial rests even late in life. Under certain irritative 
conditions, he felt, these cells become proliferative and give rise to tumor for- 
mation. It is a clinical fact that many reported cases have recorded preceding 
traumatic or irritative factors in the form of dental extraction, injury to the 
jaw, impaction, or infection. 

Clinical Pathology.—The adamantinoma, according to Robinson, is charae- 
teristically ‘‘unicentric, nonfunctional, intermittent in growth, anatomically be- 
nign and clinically persistent.’’ It is usually a central tumor. Two types are 
recognized: the cystic tumor (mono- or polyeystic) which is far the more com- 
mon and the rarer, solid variety. It is important to point out that maxillary 
tumors are more often of the solid type than those involving the mandible. It 
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must also be emphasized that no entirely accurate differentiation can be made 
on this basis alone inasmuch as many intermediate forms are found in which 
one portion of the tumor is solid and another eystic. Most adamantinomas are 
of the polyeystic variety. In 219 cases reviewed by Robinson, 57.5 per cent 
were cystic, 24.2 per cent both cystic and solid, and 19.1 per cent solid. Teeth 
are frequently found in these tumors and may cause a mistaken diagnosis of 
dentigerous cyst. The solid tumor is usually white or reddish in color, of fine 
granular consistency, and definitely encapsulated. In the eystie type, compart- 
ments of varying size are noted, some filled with solid tumor and others with a 
thin yellowish fluid. Fibrous or bony septa ean be seen separating the vari- 
ous eysts. 

Microscopically, the solid areas consist of a fibrous tissue stroma and columns 
of epithelial cells which may be elongated, rounded, or arranged in acini-like 
forms. Two types of epithelial cells are found in these cell columns: the 
typical columnar cell and the characteristic differentiated polygonal and 
stellate cells which form the main mass of the epithelial columns. These cells 
are analogous to the cells that form the enamel organ. The stellate cells undergo 
disintegration and gradually disappear, leaving cysts containing fluid and lined 
with columnar cells. In the larger cysts the walls consist of fibrous tissue only. 
Authorities agree that no information can be gained from the microscopic picture 
concerning the malignant potentialities of the tumor although Ewing® considers 
the solid tumors to be more malignant then the cystie types. 

Most adamantinomas, as Calvin has pointed out, grow slowly and distend 
the jaw more than they destroy it. Anatomically they are usually benign but 
malignantly infiltrative varieties occur in the maxillary sinus which may involve 
the orbit, nasopharynx, and intracranial structures. Robinson in his review 
found seventeen cases of malignant adamantinomas, an incidence of 4.5 per 
cent. Both carcinomatous as well as sarcomatous changes have been reported. 
One rare ease of melanotic adamantinoma was described in 1926 by Mummery 
and Pitts. Phelpst in 1939 reported a case of malignant adamantinoma with 
metastases to the liver, lungs, ribs, and clinically to the left retina. Havens’ 
believed that these tumors should be classified as malignant in view of their 
persistent recurrence if incompletely removed as well as their possibilities for 
metastases. He reported one case in the lower jaw with metastases to the sub- 
maxillary and upper cervical lymph nodes and noted two other cases with similar 
glandular involvement. All authorities, however, agree that the lymph nodes 
are rarely involved except by malignant recurrences. Metastases to the lungs 
have been described by several writers and in certain instances, according to 
Thoma, were probably due to inhalation implantation. 


Clinical Considerations.— 


Age: Adamantinomas, while uncommon in the experience of most rhinol- 
ogists, are not as rare as is generally believed. Robinson in 1937 was able to 
collect reports on 379 cases from the world literature. The analysis of these 
eases contains several points of clinical interest: 54.3 per cent occurred in 
females. There was no evidence of any racial preference. The age incidence 


| 
\t 
| 
| 
} 
: 
i 


638 SURGERY 


varied greatly. The average age at the time of reporting was 37.6 years. 
The average duration between the time of reporting and the time of discovery 
was 8.5 years and the average age at the time of discovery was 30.1 years. In 
70 per cent of these cases the growth was first noticed between the tenth and the 
thirty-fifth years. Cases, however, have been reported in early childhood and 
Massin described a case occurring in a newborn infant. Lewis described a 
growth in a patient 75 years of age. Ewing expressed the opinion that these 
tumors begin much earlier in life than is generally recognized but because of 
their slow growth may not be clinically apparent until middle or later life. 
Murphy’ stated that the semisolid tumors evolve in from one to fifteen years; 
the purely cystic in from ten to twenty years; further, that the unilocular type 
averages ten years in its development and the multilocular fourteen to fifteen 
years. Murphy also noted that the solid variety was more common in younger 
patients and the cystic more frequent in later life. It may be accepted, there- 
fore, as a clinical fact that adamantinomas exist for a long period before giving 
rise to definite symptoms. 

Location: Adamantinoma is more commonly encountered in the mandible 
than in the maxilla. In Robinson’s review, 83.7 per cent occurred in the lower 
jaw. In a series of fifty-eight cases reported by Havens from the Mayo Clinic 
only five involved the upper jaw. Interesting recent reports of this tumor in- 
volving the maxillary sinus have been made by Phelps (1939) ,* Golden (1942),’ 
and Mosher (1944). Ewing and Murphy both agree that solid adamantinomas 
are more frequent in the upper jaw and, further, that this location shows a 
greater incidence of the malignant forms. 

Symptomatology: The adamantinoma is a slow-growing, centrally expan- 
sive tumor. In the upper jaw the relatively large dimensions of the maxillary 
sinus permit great expansion of the growth before its presence is clinically 
apparent. Early diagnosis is uncommon and ill-defined pressure pains are 
usually mistaken for dental causes. Roentgenograms in this early stage are in- 
conclusive. Slow expansion of the facial and nasal walls of the maxilla with re- 
sulting deformity of the face and obstruction of the nasal passage is commonly 
the chief presenting symptom. At this stage the thin, parchmentlike bony 
capsule, crepitating on pressure, is often noted. Pain is usually slight except in 
the more advanced tumors. Occasionally a cystic tumor may rupture into the 
mouth, causing the patient to seek advice because of the persistent oral drainage. 
Extension into the orbit with exophthalmos and into the nasopharynx with 
dysphagia has also been reported (Ewing). Broadening of the alveolar ridge 
with displacement of the adjacent portion of the hard palate may occur. 

Diagnosis——The diagnosis of adamantinoma is suggested by the slow, fre- 
quently painless development of the tumor, by the absence of evidence of soft 
tissue invasion, by the crackling sensation which can commonly be elicited on 
palpation over prominent portions of the tumor, by the usual absence of regional 
glandular involvement (exceptions to this have been pointed out), and finally by 
the roentgenogram in which the multilocular cystic arrangement of the bony 
shell and trabeculae is characteristic. The tumor is often clinically mistaken 
for malignancy of the antrum and the roentgenographie signs of destruction of 
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portions of the bony walls without evidence of trabeculation may strongly sug- 
gest this diagnosis. Malignancy, however, differs in the rapidity of its growth, 
the early evidence of glandular metastasis, the frequency of evidence of soft 
tissue invasion, as well as the absence of erepitation. Dentigerous cysts may 
also prove confusing, especially in view of the fact that teeth are frequently 
found in adamantinomas. Oesterreich in 1936 emphasized this point and re- 
ported three cases which were roentgenographically diagnosed as cysts but 
which on histologic examination proved to be adamantinomas. Ewing also 
recorded two instances of monocystic adamantinomas clinically mistaken for 
periodontal cysts. Adamantinoma in his opinion must ‘‘always be kept in mind 
even if the roentgen film shows a monoeystie defect or if the cyst contains a 
tooth.’ 

Prognosis.—The adamantinoma must be regarded as a slow-growing expan- 
sive tumor with a strong tendency to recurrence. In Robinson’s review of 379 
cases, recurrences were reported in 119 eases in which from one to twenty-two 
recurrences were noted. Incomplete removal tends to disrupt the expansive 
growth of the tumor and induces a more malignant and infiltrating variety 
which in the maxilla may eventually involve inaccessible and ultimately fatal 
locations. Reeurrence is frequently caused by the spread of the tumor into the 
spongiosa or haversian system of the surrounding bony cortex as well as by 
small tumor rests not easily accessible to surgical removal. It is generally 
agreed that the prognosis in the solid type of tumor is not as favorable as in 
the eystie variety. Unilocular cystic tumors as well as multilocular tumors with 
few ‘compartments are more easily completely eradicated than honeycomb tumors 
with numerous small seattered loculi. Ewing stated that ‘‘tumors of the upper 
jaw are much the more serious and that the solid adamantinomas of all types 
recur locally and involve antrum, orbit, and nasopharynx. In spite of their 
relatively benign structures, the prognosis in this group is unfavorable.’’ All 
authorities agree that any adamantinoma in which the rate of growth is suddenly 
inereased should be given a guarded prognosis because of the strong likelihood 
of malignant changes. 

Treatment.—Complete and radical removal of the tumor is necessary because 
of the clinical certainty that recurrences will occur if small areas remain. AI- 
though the adamantinoma is properly considered as a benign tumor by the 
pathologist, it is better for the rhinologist to treat it as a malignant growth from 
the outset and to employ radical measures for its complete removal. Perhaps 
the greatest difficulty in this respect is caused by the tendency of the tumor to 
proliferate in the spongiosa or the haversian system of the surrounding bony 
cortex. Both Thoma and Havens have stressed this important fact and presented 
illustrations of the microscopic fingerlike extensions of the tumor into the bone. 
The literature is rich in examples of the failures of conservative measures. 
In the series of 166 eases collected from reported sources by McFarland and 
Patterson® in 1931, there were sixty-five cases in which a variety of conservative 
methods had been employed and in this group recurrence was reported in 50.7 
per cent. Simple curettement will seldom succeed in eradicating this tumor. 
Havens, reporting in 1939 on the experiences at the Mayo Clinic, urged radical 
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resection with the meticulous use of surgical diathermy. Waldron’ similarly 
stressed the value of surgical diathermy as the method of choice in accomplish- 
ing complete removal. The bony wall surrounding the tumor must be removed 
or eauterized thoroughly and particular care must be directed toward destroy- 
ing any extension of tumor into the ethmoidal sinuses. Adamantinomas are 
recognized as extremely resistant to radiation. Nevertheless many authors 
including Kotany (19386) and Quick (19388) advise the use of radium packs 


Fig. 1.—Case 1. 


following surgical removal as well as intensive postoperative roentgen therapy. 
The roentgenologists of our own staff feel that postoperative irradiation is of 
very questionable benefit. Periodic examinations for possible recurrences must 
be continued for several years following operation because of the fact, already 
stressed, that the rate of recurrence may be very slow. 


CASE REPORTS 


Case 1.—H. M., a white Greek woman of 65, was admitted to the Strong Memorial 
Hospital on Sept. 13, 1943. Two years before, she had noticed a fullness of the right side of 
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the face and difficulty in breathing through the right side of the nose. She was advised by her 
physician that a sinus infection was present and had had frequent nasal treatments by several 
specialists without relief. During the previous year the right side of the face had become 
increasingly prominent and the right nasal passage completely obstructed. There was no 
history of regional pain. 

On examination there was definite prominence of the right cheek with swelling of the 
lower eyelid. There was no evidence of soft tissue infiltration nor could any definite bony 
defect be palpated. No enlargement of the cervical glands was present. The entire lateral 
nasal wall was pushed over tightly against the nasal septum but no intransal evidence of in- 
fection nor actual tumor invasion was present. The right antrum was completely opaque 
on transillumination. Roentgenograms showed the right antrum to be greatly enlarged and 
obseured by a shadow of rather uniform density (Fig. 1). No evidence of trabeculation 
could be seen. Destruction of the medial and lateral walls was noted, together with thinning 
of the inferior orbital margin. This evidence indicated a tumor of the right antrum with 
considerable bony destruction. 


Fig. 2.—Case 1. 


A Caldwell-Lue operation was performed under sodium pentothal anesthesia. The anterior 
wall of the maxilla at the point of entrance was markedly thinned and easily entered. The 
antrum was found to be filled with a whitish, encapsulated tumor of rather firm consistency. 
A mass about 3 cm. in diameter was removed without any troublesome bleeding. The re- 
mainder of the tumor was then removed by coagulation. It was noted that this tissue pre- 
sented a distinctly granular consistency. No large cystic areas were evident. The marked 
enlargement of the antrum with erosion of the medial and lateral walls noted in the roent- 
genogram was confirmed. All of the bony walls were greatly thinned. The ethmoid cells were 


cleaned out as thoroughly as possible through the antrum approach. A large window was 
resected into the inferior meatus, the wound packed, and the canine fossa incision packed open, 


i | 
; 
} 
| 
i 
P 
é 


642 SURGERY 


Pathologic Report.—Gross specimen revealed a mass of smooth firm whitish tissue 
measuring about 3% cm. in diameter. It contained small cysts and masses of solid, rather 
granular tissue. 

Microscopic.—The tumor had a complex structure which consisted of ramifying columns 
and masses composed of an outer single row of tall columnar epithelial cells arranged in 
palisade formation. The central areas were occupied by irregularly arranged stellate cells 
which stained lighter than the columnar cells. Numerous large and small cysts were seen; 
these were lined by columnar epithelial cells and contained either a pink coagulum or a 
delicate stroma of connective tissue and blood vessels. There were areas of fresh hemorrhage 
and numerous foci of phagocytes containing blood pigment. Diagnosis was adamantinoma 
(Fig. 2). 

The patient’s postoperative course was uneventful and she was discharged from the 
hospital on Sept. 17, 1943. Follow-up was at two-month intervals. A small recurrence was 
observed on April 27, 1944, in the right middle meatus. This was thoroughly destroyed 
with the diathermy current. Another small mass was similarly removed on Sept. 5, 1945, from 
the inferior meatus. In both instances the recurrent tumor was about the size of a grape. No 
postoperative irradiation was given in this case because of the opinion of the roentgenologist 
that it would prove of no value. This patient was examined in January, 1946, and showed 
no evidence of recurrence. The possibility of further recurrence, however, is considered 
likely in view of the nature of the tumor as well as its great size. 


Fig. 3.—Case 2. 


CasE 2.—C. M., a white American man of 65 years, was admitted to Strong Memorial 
Hospital on Dec. 26, 1945, because of a draining sinus from the left antrum into the mouth. 
Twelve years before, the patient had a wisdom tooth removed from the left upper jaw. 
The extraction was extremely difficult and the dentist reported that a fragment of bone came 
away with the tooth. The socket, however, finally healed after about four weeks of treatment. 
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During the past year the patient had noticed a thin, slightly blood-tinged drainage in the 
mouth. Three months before admission a large opening was observed along the posterior 
portion of the alveolar ridge and the drainage increased considerably in amount. At the time 
of entrance into the hospital the drainage had increased to about two tablespoonfuls a day. 
There had been no pain in the face at any time but some intermittent sense of fullness. 

The important clinical findings were as follows: (1) Slight prominence of the left 
cheek; (2) a large draining sinus opening about 1 cm. in diameter in the approximate posi- 
tion of the left upper third molar; (3) broadening of the alveolar ridge, slight but definite 
downward displacement of the adjacent hard palate, and definite boggy crepitation on 
pressure over the palate as well as the anterior wall of the left maxilla; (4) no intranasal 
changes; (5) completely opaque left antrum on transillumination testing; (6) no enlarge- 
ment of the cervical glands; (7) roentgenograms showed considerable expansion of the walls 
of the left antrum with evidence of destruction of the anterior wall and floor. It was con- 
sidered likely that an expansive and probably cystic tumor of the left antrum, possibly an 
adamantinoma, was being dealt with. 

A Caldwell-Lue operation was performed on Dec. 28, 1945, working with sodium 
pentothal anesthesia. Most of the anterior wall of the antrum, as well as the greater portion 
of its floor, was found to be reduced to eggshell thinness and at the point of entrance the 
bony wall had been completely destroyed. The antrum was filled with a whitish granular 
tissue containing many small cysts. In the center of the mass was a large cystic cavity which 
communicated directly with the alveolar sinus. The floor of the orbit as well as the lateral 
nasal wall was intact but very thin. The tumor tissue was meticulously removed and the 
ethmoid cells were cleaned out thoroughly. No gross tumor tissue was found in the ethmoid 
cells. The bone of the anterior wall, as well as the floor of the antrum and the lateral 
nasal wall, was removed. The diathermy electrode was carefully used throughout the cavity. 
The sinus tract was dissected out and closed. A large window was resected into the inferior 
meatus and the canine fossa incision packed open. The postoperative course was uneventful 
and the patient was discharged from the hospital ten days later. 

Pathologic Report.—One gram of friable, granular, whitish colored tissue was examined. 
On microscopic study the tumor had a varied structure. In most areas the tumor consisted of 
complex, branching columnar structures lined by a layer of tall columnar epithelial cells in 
palisade arrangement. The central portion of many of the columns contained pale, irregular 
stellate cells in varying stages of preservation. In others there were cystic spaces, some of 
which contained pale eosinophilic coagulum, while others were filled by recent and organizing 
hemorrhage. A few islands of squamous epithelium were seen. There were large areas of 
degeneration and hyalinization involving tumor cells and stroma. Many chronic inflammatory 
cells were present in these areas. Diagnosis was adamantinoma (Fig. 3). 


COMMENT 


These two cases are examples of the solid and polycystie types of adaman- 
tinoma. The true nature of the tumor was not recognized in the first case at 
the time of operation, but was correctly diagnosed in the second instance. The 
experience gained in the first case as well as a better understanding of the 
recurrent nature of this tumor prompted a more radical plan of management in 
the second patient. The possibilities for recurrence, however, in both eases are 
fully appreciated. 

CONCLUSION 


Adamantinoma involving the maxillary sinus, while generally classified by 
pathologists as a benign tumor, should be viewed by rhinologists as a definitely 
malignant growth in view of its persistent recurrence if incompletely removed. 
Conservative measures including simple curettement have seldom proved ulti- 
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mately successful and the resistant nature of the tumor to irradiation is well 
established. The difficulties of diagnosis as well as complete removal are greater 
in adamantinomas involving the maxilla than in those originating in the 
mandible. The sinus cavity permits extensive expansion of the tumor before its 
presence is clinically suspected and the possibilities for invasion into relatively 
or absolutely inaccessible areas are far greater. The higher incidence of the 
dangerous solid type of tumor in the maxilla further increases the difficulties 
of cure. The value of surgical diathermy both at the time of the original opera- 
tion as well as in the treatment of recurrences should be recognized. The 
necessity for frequent re-examination of these patients for many years must 
also be stressed not only because of the characteristically slow rate of reeur- 
rence but also because of the possibilities of frankly malignant changes. 
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AN OPERATIVE PROCEDURE FOR THE REPAIR OF THE 
URETHRODIVERTICULOVAGINAL FISTULA 


Report or Two Cases 


W. W. Scorr, M.D., ann Warp L. Exas, M.D. 
(From the Departments of Urology and Gynecology and Obstetrics, University of Rochester 
School of Medicine and Dentistry, Rochester, N. Y.) 


HE urethrodiverticulovaginal fistula is an uncommon lesion. A review 
of much of the literature on diverticulum of the female urethra and the 
urethrovaginal fistula revealed but two cases and in one of these, reported 
by Parmenter, that portion of the tract connecting the diverticulum with the 
vagina healed spontaneously before the surgical correction of the diverticulum. 
The first case of this kind that we could find in the literature was reported 
by Hickinbotham in 1882 and was most interesting. A soft tumor in the proper 
place for, and resembling, a cystocele was found in a patient 21 years of age 
just before onset of labor. Ten days after labor, the tumor ruptured and 
drained a puriform fluid into the vagina. The lesion persisted as a multi- 
locular, mucosal-lined sae in the anterior vaginal wall with a vaginal opening 
large enough to permit the introduction of the index finger. There was con- 
tinence of urine and no communication with the urethra could be felt. How- 
ever, When milk was injected into the bladder and the urethral meatus forcibly 
closed while the patient attempted to void, some milk found its way into the 
sac. At operation, a very small urethral opening was found which was covered 
by a valvular fold of mucosa that prevented leakage into the diverticulum 
unless the urethra was obstructed distal to it. 

From the location and character of the urethrodiverticulovaginal fistula, 
it is reasonable to assume that it can be classified as acquired rather than a 
congenital lesion. Furthermore, it would seem that the identical conditions 
which play a role in the development of the urethral diverticulum are the 
essential factors in its causation. Unless cystic tumors and abscesses between 
the floor of the urethra and the anterior vaginal wall disappear spontaneously, 
rupture into the urethra or the vagina or both may occur. Due to the rela- 
tively greater structural weakness of the urethral mucosa and the periurethra] 
tissues, the break is more frequently into the urethra. In many instances, the 
lesion develops into a urethral diverticulum because the frequent passage of 
urine through the urethral channel which has its most narrow portion in the 
region of the external meatus tends to force urine into the sae beneath and 
prevents closure before its orifice becomes epithelized. On the other hand, 
because of the more sturdy character of the vaginal mucosa and perivaginal 
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structures as well as the presence of a longer drainage tract, epithelization of 
the tract connecting the sac with the vagina is less liable to occur and closure 
is more common. It is only in those relatively rare instances where the tracts 
connecting the sac with the urethra and the vagina become epithelized and 
their patency is maintained that the urethrodiverticulovaginal fistula is formed. 
We believe the cases presented here to be typical examples of this condition. 


CasE 1 (S8.M.H. No. 192815).—C. G., aged 51 years, a nulliparous married woman with 
a long history of diabetes mellitus, was admitted to the hospital in June, 1942, complaining 
of a gradually growing tumor in the anterior vaginal wall. Two weeks before admission 
the rate of growth had become more rapid, and the tumor became inflamed and very 
tender. Five days before admission, she developed a low back pain associated with chills 
and fever and increasingly severe frequency, urgency, and dysuria. 


Fig. 1.—Ureteral catheter with distended rubber bag at one end and clamped rubber adapter 
on the other. 


On pelvic examination, swelling of the left labia was observed but Bartholin’s glands 
were normal. Starting just in back of the urethral orifice was a tender, inflamed, smooth 
mass about 3 cm. wide and 2.5 em. in depth which extended along the roof of the vagina 
a little to the left of the midline to within 3 em. of the cervix. It was thought that this 
might be an abscess of Skene’s gland. As a result of the examination, the tumor was 
evacuated into the vagina and a hemolytic Staphylococcus albus and an alpha prime strep- 
tococcus were grown from the purulent discharge. The same organisms were found in the 
patient’s urine. Under a regime of diabetie control and hot vaginal douches, the patient 
quickly improved and when she was discharged eight days later, there was only a slight 
vaginal discharge, and she was quite comfortable. 
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During the next sixteen months, she was seen on several occasions because of a grad- 
ually increasing dribble of urine into the vagina. In November, 1943, she was admitted 
to the hospital for further study and preparation for operation. On vaginal examination, 
the mucosal surface appeared quite inflamed, probably due to the presence of a fluid dis- 
charge which had the appearance and odor of urine. The small orifice ofa fistulous tract 
could be seen on the anterior vaginal wall about 3 em. from the cervix and about the same 
distance to the left of the midline. 

On cystoscopic examination, the bladder appeared normal, but in the urethra just 
anterior to the vesical sphincter and in the region of 5 o’clock was the orifice of a deep 
urethral diverticulum. All efforts to pass a small ureteral catheter through the diverticulum 
into the vagina were unsuccessful. However, when indigo carmine was injected into the 
diverticulum some of it appeared at the vaginal orifice of the fistulous tract. A distensible 
rubber bag was made by tying the lower half of a finger cot over the end of a No. 7 French 
ureteral catheter. Drainage from the bag was prevented by attaching a rubber adapter 
and clamping it (Fig. 1). The bag was then introduced through the urethral orifice of the 
diverticulum and distended with 20 c.c. of fluid before the patient felt any discomfort. 
It could be easily palpated under the trigone with its center a little to the left of the mid- 
line. The opinion was that the patient had a urethrodiverticulovaginal fistula (Fig. 2). 


Fig. 2.—Schematic representation of lesion found in Case 1. 


In preparation for operation, the patient’s diabetes was controlled by insulin and diet. 
She was placed on continuous bladder drainage and given vaginal douches with Dakin’s 
solution. The urethra was thoroughly dilated and sulfadiazine was given orally to control 
the urinary infection. On the second night prior to operation, she was given a cathartic 
of sufficient strength to assure a copious bowel movement. She was also given an enema 
the day before and on the morning of operation. 

The operation was performed through the vaginal approach under ether anesthesia. 
With the patient on the Young prostatectomy table, the rubber bag previously described 
was introduced into the diverticulum, filled with 20 c.c. of water and the adapter clamped, 


| 
| 

BE 
a 


648 SURGERY 


The patient was then placed in an exaggerated lithotomy position, the vagina cleansed, 
retractors placed, and traction applied to the cervix by means of a tenaculum. This 
maneuver made it possible to introduce a filiform through the vaginal orifice of the fistulous 
tract and into the sac of the diverticulum. It was tied in place by a black silk suture. 
An incision was made through the vaginal mucosa starting with a cuff around the orifice 
of the fistula and extending along its course over the center of the bulge caused by the 


Fig. 3. Fig. 4. 


Fig. 3.—The incision and elevation of the edges of vaginal mucosa over the distended 
bag in sac of diverticulum and filiform in vaginal tract. 


Fig. 4.—The separation of the pubovesical fascia from the thin, epithelial-lined sac of 
the diverticulum and the vaginal tract. 


distended bag to the region of the posterior third of the urethra and just a little to the 
left of the midline (Fig. 3). The margins of the vaginal mucosa were elevated for a little 
more than 2 em. from the pubovesical fascia beneath in order to obtain a better exposure 
and to facilitate closure. Then an incision following the same course as that in the vaginal 
mucosa was made in the pubovaginal fascia. Over the distended diverticulum, the incision 
was carried through the pubovaginal fascia into the fibrous sheath of the diverticulum 
until a good line of cleavage was found close to the junction of the mucosal lining with 
the fibrous sheath (Fig. 4). The presence of the bag made the discovery and development 
of the line of cleavage quite simple so that all of the posterior and much of the lateral 
surfaces of the sac were easily exposed. The bag was then emptied and removed (Fig. 5). 
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The vaginal fistulous tract and the anterior surface of the sac were freed from their ad- 
jacent structures and the urethral attachment of the neck of the diverticulum was care- 
fully isolated. A purse-string suture of No, 00 chromic catgut was placed in the floor of 
the urethra around the neck of the diverticulum which was then cut across about 3 mm. 
from the urethral orifice (Fig. 6, a). In order to facilitate the inversion of the eufflike 
neck of the diverticulum into the lumen of the urethra and hold it into position while the 
purse-string suture was tied, the following technique was introduced. The slightly bent, 
fenestrated end of a silver probe was introduced into the urethra and brought out through 
the lumen of the remaining cufflike end of the neck of the diverticulum. Four black silk 
traction sutures were spaced equally in the distal end of the cuff and their ends passed 


Fig. 5.—Distensible bag removed after sac and tract had been partially mobilized. 


through the fenestra of the probe (Fig. 6, b). By withdrawing the probe, the free ends 
of the sutures were brought out through the urethra (Fig. 6, ¢). Traction was applied to 
them, the purse-string suture tightened and tied, and the traction sutures removed (Fig. 
7, a). This closure was re-enforced by three interrupted No. 00 chromic catgut sutures 
(Fig. 7, b). The edges of the pubovaginal fascia were approximated by interrupted su- 
tures of No. 1 chromic catgut in such a manner that the line of sutures was well to the 
right of the area of urethral repair (Fig. 7, ¢). There was considerable redundant vaginal 
mucosa, and this was removed from the left side so that when the edges were approxi- 
mated by interrupted sutures of No. 1 chromic catgut the repair line was considerably to 
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the left of the pubovaginal fascia approximation and even a little to the left of the 
urethral repair (Fig. 8). A No. 18 French Foley catheter was placed in the urethra for 
drainage. 

The gross specimen consisted of a thin-walled, epithelial-lined sac, one end of which 
was continuous with a fistulous tract of very small caliber that had at its end a cuff of 
vaginal mucosa. Unfortunately, due to the exigencies of war, no sections were prepared 
for microscopic study. 

The patient was placed in prone position on a Bradford frame and sterile drainage 
maintained. The catheter was diligently watched to make certain that drainage was con- 
stant and satisfactory. The bladder was carefully irrigated twice a day with boric solu- 


Trac tion \ 
sutures 


_Fig. 6.—a, Purse-string suture in position and neck of diverticulum about to be cut; b, 
traction sutures in fenestra of silver probe; c, probe withdrawn and neck of diverticulum being 
inverted into urethra 
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tion and once a day 15 ¢.c. of 1 per cent mercurochrome solution was instilled. The vaginal 
wound was thoroughly cleansed twice a day with irrigations of warm boric acid solution 
by means of an asepto syringe. Following irrigations, the exposed portion of the vaginal 
wound was very carefully dried with sterile cotton pledgets. Sulfadiazine was given to 
control infection. She was placed on a low residue diet, and bowel movements were pre- 
vented for ten days by opium pills. At this time she was removed from the Bradford 
frame, placed on her back, and the catheter removed. When she was discharged nine days 
later, the wound was healed and urinary control was almost perfect. She was next seen 
two months later when control was perfect and the urine uninfected. 


Fig. 7. 
7.—a, Neck inverted and purse-string suture tied; b, reinforcement of purse-string 
suture; ¢, approximation of edges of pubovesical fascia to the right of urethral repair. 


‘ Fig. 8.—The approximation of the edges of the vaginal mucosa considerably to the left of 
line of repair in pubovesical fascia and a little to the left of urethral repair. 


Case 2 (S.M.H. No. 154396).—R.M., aged 30 years, was a single woman when first 
seen in the clinic in July, 1939. She stated that eighteen months previously she had caught 
a very severe cold which was complicated by marked frequency, urgency, and dysuria. 
Soon afterward, dribbling began, especially after voiding. A cystoscopic examination made 
elsewhere had revealed no reason for the difficulty, and various types of therapy had been 
tried without success. 
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Complete physical and neurologic examinations disclosed no explanation for the in- 
continence. On cystoscopic examination, no residual urine was found, the bladder capacity 
was 650 ¢c.c., and the tone was poor. There was fine trabeculation of the bladder wall, the 
trigone was a little atrophic, and the sphincter tone was not quite normal, Just outside 
the sphincter and a little to the right of the midline was the opening of a urethral diver- 
ticulum. In a corresponding position on the left side of the urethra were two small cellules 
suggesting that the patient might be developing multiple urethral diverticula. She had a 
negative syphilitic history and the Wassermann was negative. Cystometric studies indi- 
cated neurologic bladder changes of considerable degree. The urine was uninfected. 


Fig. 9. Fig. 10. 


Fig. 9.—The thin, epithelial-lined wall of sac of diverticulum partially mobilized, opened, 
and filiform passed through fistulous tract to vagina. 


_ Fig. 10.—a, Closed reinforced, inverted urethral orifice; b, suture tightening vesical 
sphincter. 


In the light of these findings, it seemed advisable to try conservative therapy before 
resorting to surgery. A sponge pessary was inserted and she was given urethral dilatations 
and instillations with 1 per cent silver nitrate. In addition, she was taught to empty the 
diverticulum by digital pressure after voiding. She obtained considerable relief and married. 

She was next seen in July, 1943, just five weeks after she had been operated upon 
elsewhere for incontinence. The bladder capacity was small and the vaginal mucosa was 
very irregular and markedly inflamed. It was evident that urine was seeping into the 
vagina from a fistulous tract connected with either tle bladder or the urethra. She was 
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placed upon a regime to relieve the infection of the bladder and vagina with the hope that 
the fistulous tract would close, but it did not. On eystoscopie examination in February, 
1944, it was found that the urethral diverticulum was still present and had increased some- 
what in size. Furthermore, the deep end of the diverticulum was connected by a fistulous 
tract which drained into the anterior wall of the vagina at a point 3 cm. from the cervix 
and a little to the right of the midline. All efforts to pass a filiform through the vaginal 
opening of the tract into the sae of the diverticulum were unsuccessful. However, indigo 
carmine injected into the urethra appeared in the vagina. A catheter with attached dis- 
tensible bag previously described was then passed into the diverticulum and filled with 
15 c.c. of water before causing any discomfort. It could be very easily felt under the trigone. 

Because of the neurologic changes previously mentioned, a preliminary suprapubic 
cystostomy was performed. Under a regime of sterile drainage and vaginal douches with 
Dakin’s solution the vaginal mucosa soon became quite normal. Since it was impossible to 
pass a filiform through the fistulous tract, the operative procedure in this case varied some- 
what from that previously presented. The vaginal mucosa was incised over the distended 
diverticulum and its edges elevated. An incision similar in length and direction but a 
little more to the left was then made in the pubovaginal fascia and carried into the fibrous 
sheath of the diverticulum until a good line of cleavage was found close to the attachment 
of its mucosal lining. The sae consisting of a mucosal lining covered by a thin sheath of 
fibrous tissue was freed from its posterior and lateral attachments as much as possible. 
The water in the bag was released, the catheter removed, the sac opened, and a filiform 
passed through the opening in its end and into the vagina. The incision in the vaginal 
mucosa was then extended along the course of the filiform to the vaginal orifice of the 
fistulous tract around which a cuff incision was made (Fig. 9). The edges of the vaginal 
mucosa were elevated from the pubovaginal fascia which in turn was incised and its edges 
elevated. The fistulous tract and the diverticulum sae were removed and the wound re- 
paired in the same manner as described in the previous case. In addition, the sphincter 
muscle was tightened by means of a No. 2 chromie catgut mattress suture which was placed 
before the edges of the pubovaginal fascia were approximated (Fig. 10, b). 

The gross specimen consisted of the very thin-walled, epithelial-lined sac of the diver- 
ticulum and the attached fistulous tract with a cuff of vaginal mucosa at its end. Unfor- 
tunately, because of the exigencies of war no microscopic studies were made. 

Except that no insulin was given, the postoperative care was essentially the same as 
in the previous case. The suprapubic tube was removed sixteen days after operation, and 
the patient was discharged two weeks later. When she was discharged, control was perfect. 


DISCUSSION 


While our knowledge of the symptoms of this disease is quite limited due 
to our meager personal observations and the scarcity of information on the 
subject in the literature, it seems safe to assume that for the most part they 
will be quite similar to those of the urethral diverticulum. In addition, we 
believe that in most of these cases, there will be urinary incontinence con- 
comitant with vaginal irritation and dyspareunia. In two cases where the 
tumor was present for some time before drainage was established, the patients 
were quite sick, having chills, fever, nausea and vomiting, and low back pain. 
All of the patients had frequency, urgency, dysuria, and urinary obstruction 
in varying degree. 

The diagnosis of this condition is not difficult once the possibility of a 
ureterovaginal or vesicovaginal fistula has been ruled out and the presence 
of an urethral diverticulum proved. In spite of the fact that urinary drainage 
usually causes considerable inflammation and edema of the vaginal mucosa, a 
careful inspection of the vagina will usually disclose the vaginal orifice of the 
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fistulous tract connecting the sac of the diverticulum with the vagina. The 
appearance of indigo carmine in the vagina following the injection of the dye in- 
to the sae of the diverticulum offers convincing proof that a urethrodiverticulo- 
vaginal fistula is present. In our eases a vaginal examination after the introduc- 
tion and distention of the rubber bag in the sae of the diverticulum gave us suffi- 
cient information concerning its location and size. Where further information 
is necessary it might readily be obtained by means of stereoscopic-roentgeno- 
graphic studies following the injection of an opaque watery or oily x-ray 
medium into the sae of the diverticulum. 

In both of our cases because of the size and location of the sae of the 
diverticulum and the presence of diabetes in one and neurologic bladder changes 
in the other, it seemed especially advisable to remove the fistulous tract and 
sae of the diverticulum with as little trauma of the adjacent structures as 
possible. On several occasions, we had successfully treated a large bladder 
diverticulum by removing its mucosal lining and draining the collapsed fibrous 
sae according to the method described. by Geraghty. It occurred to us that 
the presence of a distended rubber bag within the sae of the diverticulum 
might enable one to find more easily a good line of cleavage in the approxi- 
mate neighborhood of the attachment of the mucosal lining with the fibrous 
sheath of the sae. If this were possible, the operation could be performed 
with greater facility and with no fear of injuring important near-by strue- 
tures. In our two eases, at least, this proved to be true. Even in those cases 
where, due to the presence of infection, caleuli, or tumor within the sae, the 
mucosal lining is lacking or if present so adherent to the fibrous sheath that 
a line of cleavage cannot be found, the distention of the sac by the bag should 
greatly aid in the dissection of the sae and its accompanying fistulous tract. 
Of course, it is conceivable that in a very occasional case the urethral orifice 
of the diverticulum will be found to be so small that even a smal] Dourmashkin 
catheter cannot be introduced into the sac. Under such circumstances, it 
might be possible to introduce a filiform through the vaginal orifice of the 
fistulous tract leading to the sac as described in our first case. The tract could 
then be dilated to permit the introduction of the distensible bag or a Dour- 
mashkin catheter and the operation completed according to the method de- 
seribed in our second ease. 

The successful repair of this condition as in the case of the vesicovaginal 
fistula depends in no small measure upon the preoperative preparation and 
most especially upon meticulous postoperative care. We have found that re- 
gardless of whether the bladder is drained by a cystostomy tube or a urethral 
catheter the wound heals better when the patient is placed in a prone position 
on a Bradford frame. Drainage is more direct, urine does not tend to puddle 
on the floor of the bladder, and where the urethral catheter is used for drain- 
age there is less pressure against the repaired floor of the urethra. The liquid 
and low residue diets along with the prevention of bowel movements eliminate 
the danger of injury to the wound due to straining at stool, reduce the han- 
dling of the patient that otherwise would be necessary, and decrease the pos- 
sibility of wound contamination. To correct any amino acid and vitamin defi- 
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ciencies that might result from the liquid and low residue diets, a supplementary 
amino acid and vitamin intake is indicated. It is absolutely essential that every 
precaution be observed to make certain that the drainage apparatus works satis- 
factorily at all times. In the eare of the bladder and wound, we have found the 


routine outlined in Case 1 to be quite satisfactory. 


CONCLUSIONS 
1. The urethrodiverticulovaginal fistula is a relatively rare lesion. 
2. An operative procedure used successfully in the repair of two of these 
cases has been presented. 
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OBSERVATIONS ON CHANGES IN STATES OF MENTAL DEPRESSION 
AND TENSION FOLLOWING SURGICAL SECTION OF 
CERTAIN FRONTAL LOBE PATHWAYS 


P. Van WaGENEN, M.D., Rocuester, N. Y. 
(From the Division of Neurosurgery, University of Rochester School of Medicine and 
Dentistry ) 


T WOULD appear that a prefrontal lobotomy or the surgical division of the 

long white fiber association pathways running between the cortex of the 
frontal lobe and the structures posterior to them has a dramatic, marked, and 
usually beneficial effect on certain abnormal mental states. The abnormal 
mental states that appear to respond most favorably to such a surgical division 
of fibers are those in which mental depression and ‘‘tension’’ states predominate. 
A eareful study of this problem has been made by Freeman and Watts and re- 
ported in their numerous publications. It has been speculated and argued that 
the relief from states of depression or tension results from a division of fibers 
running between the frontal cortex and the thalamus. Whether it is necessary 
to divide all of the other association pathways in the frontal lobe is still open to 
question. In order to gain further information on this point only certain tracts 
were divided and responses noted. The following case reports may lend some 
smal] increase in knowledge on this subject. 

A unique opportunity came to hand in 1940. A male patient (H. H., 
Case 1) was referred by his physician because of an incapacitating mental de- 
pression. A prefrontal lobotomy as described by Freeman and Watts was ear- 
ried out (Fig. 1). <A desired and satisfactory result was obtained. The patient 
returned to work as an accountant in a gas and electric office. He was enough 
impressed by his own result that he secured the release of his sister from a state 
hospital (C. P., Case 2); she had been a patient there for some ten months, follow- 
ing a prolonged mental depression which the brother considered similar to his 
own. They proved to be as similar in temperament, habits, and general reaction to 
situations as any brother and sister could be. In the case of the sister a bilateral 
burr hole was made under local anesthesia in the temporal region. The arachnoid 
was opened on each side. White fibers were not touched. Following this the 
wound was closed. The patient was observed for a period of ten days. No 
change in the mental state was noted. At the end of that time a second opera- 
tion was performed at which time the anterior half of the corpus callosum was 
exposed and divided. A cut was then made laterally into each frontal lobe white 
matter in order to divide the fibers anterior to the caudate nucleus (Fig. 2). 
This patient made a very satisfactory recovery, the details of which are set forth 
in the ease report. No difference in the clinical result in the brother and the 
sister can be noticed. Both appear to be making very satisfactory progress some 
five vears after the described procedure. 
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The question will naturally be raised concerning the effect of the division of 
the fibers in the corpus callosum on a state of mental depression and tension. 
In the course of a study of the spread of an epileptic attack, the corpus callosum 
has been divided in part or in its entirety in over a score of cases. It is believed 
that it may be said without any question that such a division of fibers has little 
if any effect upon mood, elation, mental depression, or tension. 

In a third case in point a section of the anterior half of the corpus callosum 
was carried out plus a bilateral division of the white fibers anterior to the head 
of the caudate nucleus. This patient had become alcoholic and suicidal secondary 
to a chronically depressed mental state. The depression was promptly arrested 
for about four vears, following which it has recurred. 
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Fig. 1.—Area of division of white fibers in frontal lobes anterior to ventricles. (After 
Freeman and Watts, 1940.) 


In a fourth case a unilateral prefrontal lobotomy using the Watts tech- 
nique was carried out with equivocal result. The anterior half of the corpus 
callosum was then divided. Technical difficulties prevented section of white 
fibers anterior to the caudate nuclei. No appreciable change in the mental state 
was noted. 
CASE REPORTS 
CasE 1 (No. 172324).—H. H., aged 40 years, was admitted to Strong Memorial Hospi- 
tal, Dec. 2, 1940. 

At the time of admission this office worker stated that he had always been ‘‘ nervous, 
high-strung, and depressed.’’ He gave a long and detailed account of various emotional states 
in which he had been and had them listed on paper in chronological order. Fear had been the 
core and subject of the theme for the outstanding complaints. At the age of 6 his mother 
fell downstairs. He became so frightened that he was ‘‘frozen with fear’’ and was actually 
unable to move for a time. While a student in the second grade he was reprimanded for some 
trivial happening and became so terrified that he lost control of the bladder. Since the age 
of 15 he had had difficulty in sleeping. He was married at the age of 24, and is the father of 
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two children. The marriage did not prove to be a compatible one. His wife was evidently as 
unstable emotionally as he, and there had been constant argument and bickering over the 
period of sixteen years of married life. The wife was confined to a state hospital in 1945 
because of a serious mental depression but improved following the use of insulin shock. The 
patient continued to work for a gas and electric company as an auditor for a period of some 
eighteen years prior to entry. There were many lapses and much loss of time because of 


Trunk of corpus caliosum Genu of corpus callosum , 


Hucid 
Septum pellucidum Anterior cornu of lateral ventricle 


Head of caudate nucleys 


Body of fornix 
Column of fornix 
Internal capsule 


Frontal 
# Island of Reit 
2 
External capssle 
| Occipital 
Ciaustram 
} 
Putamen | 
Globes | 
paitidus a 
| 
nucleus Massa 
Medullary intermedia 
| Medial \ - of thalamus 
: Tail of caudate 
cornu of -nucleus 
Fimbria of 
hippocampus 
Chorioid glomus ited 
Hippocampus 
major 
radiation 
Collateral 
eminence 
Calcar avis 
Spleniam of corpus callosum 
Posterior corna of lateral 
ventricle 


Calcarine fissure 


Fig. 2.—Heavy black line anterior to ventricle represents plane and site of bilateral cut in 
white fibers. Depth of cut is one inch. (After Morris, Human Anatomy.) 


‘‘feeling depressed, crying spells, and inability to go on with it.’’? Some four months prior 
to entry he was admitted to a state hospital where insulin shock therapy was tried without 
notable improvement. Since then he had seen many physicians for the complaints and had 
about all of the psychotherapy that could be offered. Just prior to admission, he had been in 
a sanatorium where he had been treated by means of sedatives and baths. In spite of these, 
he continued to be markedly depressed, had prolonged crying spells, interspersed with periods 
of great fear and anxiety over the outcome of his own illness, what would happen to his fam- 
ily, the general state of the community, and the nation. From a practical point of view, he ap- 
peared to be totally incapacitated for any useful work or for living in the community. 
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The neurologic examination was entirely normal. The general physical examination was 
normal, All laboratory data were normal, including an electroencephalogram. The opinion of 
the department of psychiatry was that the patient was suffering from a mood-disturbance- 
depressive state. 

On Dec. 7, 1940, a bilateral prefrontal lobotomy was carried out under local anesthesia. 
The technique described by Watts was used. After the last incision in white matter had been 
made, the patient became quite markedly confused. He did not develop symptoms referable 
to the autonomic nervous system such as loss of sphincter control or marked sweating. He 
remained confused to a mild degree for approximately one week to ten days. Following that, 
he became clear mentally and was discharged on the fourteenth postoperative day. At the 
time of discharge, he made the comment that ‘‘I have left all of my troubles in the operating 
room. ’’ 

In the intervening five years the patient has continued to work at his job as an ac- 
countant. He has worked for two separate companies. There have been periods when he has 
been irritable, when he has been under a moderate amount of tension, and has required the 
use of phenobarbital for short periods of time. It would appear that he had adequate grounds 
for the irritations and complaints in that there was a most difficult family situation. The 
patient’s wife became more and more depressed and as previously stated was finally admitted 
to a state hospital with a diagnosis of schizophrenia. Following her improvement, he also 
became more placid. 

In summary, it would appear that this patient has made a near complete recovery from 
the complaints of fear and mental depression and an excellent adjustment to his problems and 
surroundings. On the whole, he appears to be reasonably calm and deliberate, and to be able 
to reason and plan and calculate, in a normal manner. His periods of depression are short 
lived and relatively minor. The patient himself appears to be much satisfied with the result. 


CasE 2 (No, 175483).—C. P., aged 46 years, sister of H. H. (Case 1), was admitted on 
March 2, 1941, with a complaint of ‘‘worry and fear that I can’t get anything done.’’ 

This patient had been worried and fearful all of her life over one thing or another. Like 
her brother, fear had been the central theme of the complaints. In childhood it was inability 
to get along in school although she did moderately well. Later on, it was worry over her 
father’s finances, although they were in good condition. After marriage, it was regarding the 
future of her son and whether she was doing the right thing in bringing him up in order that 
he might avoid her difficulties. She was particularly worried about whether he would be good 
in arithmetic because she was not good at it and felt that she could not help her husband 
with his business properly because of it. 

About one and one-half years prior to entry, she began to worry a great deal about the 
household duties and her husband’s business. She would sit for hours holding her hands and 
neglect the housework. Her husband developed minor difficulties with his business and sold 
a part of it. She became convinced that she could no longer do the bookkeeping although he 
affirmed she was doing it quite well. At about that time she developed ideas of persecution, 
thinking that people were conspiring to ruin their business and to take her husband’s affections 
away from her. At about that time, that is, May, 1940, she attempted to commit suicide by 
drinking rubbing alcohol. Following this the patient was committed to a state hospital in May, 
1940. 

During the patient’s stay in the state hospital she was markedly depressed. She sat 
by herself a great deal of the time, wringing her hands and pulling her hair. She was sus- 
picious that the food was being poisoned. She felt that she was being discriminated against, 
and that her family had lost all interest in her. 

The physical examination showed a thin, lean, wiry woman who had good rapport with 
her surroundings. She would sit by herself a good deal of the time picking at her clothing. 
No actual crying spells were noted but the patient had a very unhappy look and never smiled. 
She did not seem to have any sense of humor. She was very discontented with her lot and 
with the treatment. She was slightly irritable at times and was doubtful of the advisability 
of coming to the hospital at all as her brother had advised. 
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Her stream of thought was unusually active for a patient with a depression. Her story 
was told at great length, at great detail, and in a logical chronological order. Her conversa- 
tion was relevant and coherent. Responses to questions were prompt, complete, and to the 
point without rambling. The general physical examination was normal. The neurologic ex- 
amination was normal. All laboratory data were within normal limits, including an electro- 
encephalogram. 

The psychiatric opinion was that the patient was suffering from an agitated depression 
(involutional melancholia). 

On March 10, 1941, a burr hole was made in each temporal region over the coronal sutures. 
This was carried out under novocain anesthesia until the dura was exposed. At that time the 
patient became so restless and unmanageable that a general anesthesia had to be resorted to. 
The arachnoid was opened on each side. The incisions in the brain were not made. At that 
point the wounds were closed. 

During the following ten days the patient appeared unchanged in behavior. There was 
no change in physical examination. 

On March 19, 1941, a right frontoparietal bone flap was turned down carrying the flap 
across the longitudinal sinus over the left hemisphere for approximately one inch. The pos- 
terior limb of the incision in the bone was approximately one inch posterior to the coronal 
suture. The anterior portion of the corpus callosum was exposed and divided. The incision 
in the corpus callosum extended from the subeallosal gyrus backward to include the anterior 
half of the corpus callosum. The anterior commissure was divided. A good exposure of the 
infundibulum and optic chiasm and lamina terminalis was had. The right limb of the fornix 
was divided. An incision in the white matter anterior to the caudate nucleus was made bi- 
laterally. The area of the cut was estimated at 1 to 1% inches square. Following operation 
the patient became markedly confused for about ten days. She exhibited, for a few days, 
periods of sham rage which had been seen in other patients who had had frontal lobe wiiite 
fiber sections. The slightest irritation of the skin about the incision or about the body surface 
led to complaints of great pain, screaming, and comments of an irrelevant nature, such as, 
‘‘you’re draining the blood out of me,’’ ‘‘don’t let that blood touch me anywhere,’’ ‘‘you’re 
trying to kill me.’’ 

After about ten days of this behavior she became oriented, quiet, agreeable, and much 
more cheerful. She was discharged from the hospital six weeks after operation. 

The patient was seen three and one-half months after operation, at which time she 
was doing all of her own work. She was able to look after a garden, do her own market- 
ing, and she was no longer worried by the minor events about the house. She had gained ap- 
proximately en pounds in weight, and looked extremely well. 

When seen six months after operation she had improved still more. If anything, she was 
a little overactive and aggressive rather than being on the depressed side. Her memory ap- 
peared to be intact. Her ability to reason, calculate, and plan was normal. Insight into the 
situation at home was normal. 

When interviewed on Jan. 9, 1946, nearly five years after operation, she appeared to be 
in the best of health. She was doing all of her own work and had taken a leading part in 
various church activities. She reads magazines pertaining to gardening and assists with the 
bookkeeping in her husband’s business. She states that she is no longer depressed. She is a 
little short tempered at times but no more than she has been for years. Her husband states 
that ‘‘she is the girl I married years ago.’’ The patient and her husband are very much satis- 
fied with the turn of events and feels that she is back to normal. 


Case 3 (No. 174632).—B. B., aged 44 years, was admitted to the hospital March 4, 
1942. The chief complaints were (1) periodic recurrring bouts of mental depression and (2) 
recurring bouts of alcoholism. 

This patient evidently was well mentally until about 1934, at which time he stated that 
he had a ‘‘nervous breakdown.’’ This was manifested by periods of brooding, melancholia, 
mental depression, and ideas of persecution. He believed that this nervous breakdown was 
precipitated by a conflict at home, when his wife left him to live with another man. Whereas 
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he was formerly satisfied with an occasional drink of beer or ale, he began to drink rather 
heavily of hard liquor. The drinking bouts would last from a few days to three months. At 
times he developed delirium tremens and evidently a peripheral neuritis secondary to deficiency 
in vitamins, After the aleohol bouts the patient was again able to carry on with his work as a 
stenciler for a matter of two to three months before the same process would again occur be- 
cause of mental depression and ideas of persecution. Because of these complaints, plus an 
attempt at suicide, he was committed to a state hospital for a period of some sixteen months. 
He had several minor jail commitments because of difficulties while intoxicated. The transfer 
diagnosis from a state hospital was that of ‘‘psychopathie personality with a reactive de- 
pression, 

The physical examination was unremarkable. In regard to the mental status, the patient 
was pleasant and cooperative at the times seen. Psychomotor activity was within normal 
limits. He was in good rapport with his surroundings. He was slightly nervous and ocea- 
sionally showed minor tremors of the hand, not of a preoccupation type. There were no special 
postures, mannerisms, or attitudes. 

Stream of talk was spontaneous and apt to be a little juvenile at times. However, it was 
relevant and coherent. Answers to questions were prompt, adequate, and to the point. There 
was no attempt at rhyming or punning, no slurring of the speech or aphasia. 

His mood was pleasant and cheerful at the time seen, without being too euphoric. He 
smiled appropriately and there did not appear to be any flattening of the affect. 

At other times when the patient was observed alone, he sat by the window, held his head, 
pulled his hair, wrung his hands, and when questioned as to the reason for this was likely to 
make a statement such as, ‘‘Why can’t I feel like I used to.’’ ‘‘Why do I have to get into 
so much trouble.’’ ‘‘I wish I was over this alcoholism.’’ 

On March 6, 1941, the corpus callosum was divided down to and into the subcallosal 
gyrus from its mid-point forward. The right limb of the fornix was also divided. Following 
this an incision was made into the white fibers anterior to the head of each caudate nucleus. 
The area of division of white fibers on each side was estimated at approximately one square 
inch. 

Following this procedure the patient became moderately confused for a period of one 
week to ten days. He was discharged from the hospital on the fifteenth postoperative day. 

This patient has been seen on a number of occasions during the ensuing five years. He 
has been gainfully employed during most of this time, usually doing some light form of labor- 
ing work, such as washing ears. During this period he has remained in good spirits, he has not 
had any evidence of the former mental depression until the fall of 1945. At that time a series 
of events proved ‘‘just too much for me.’’ ‘‘My son was in an army hospital for eighteen 
months and didn’t write to me. He came home to get married and didn’t see me.’’ ‘‘I’m 
all alone except for my old mother.’’ He then went on a prolonged alcoholic spree, at the end 
of which he became embroiled in financial difficulties. He wrote checks on a bank for which 
he did not have funds and was taken into custody. 

In summary, this patient appeared to have been largely relieved of the chronic mental 
depression suffered for a period of years prior to operation. He has had one relapse and is 
now under observation again. 


CASE 4 (No. 171713).—C. 8., aged 50 years, was admited Nov. 6, 1940, because of 
‘*nervousness. ’’ 

At the time of admission it was difficult to state where the illness began. According 
to her husband she became ‘‘very nervous’’ some twenty years ago, at which time she was 
having a series of abortions, probably self-induced. This complaint extended over a period 
of some four years. Since then she became increasingly hypochrondriacal and depressed. ‘‘I 
got a headache. I can’t sneeze because it hurts my head; so I can’t get rid of my headache.’’ 
The symptoms seemingly covered every conceivable sygtem in the repertoire of human ills. 
When getting her breath from long and furious talking she would sigh, then swallow air 
and belch gas. She ascribed the gastric complaints to the fact that she had the gall bladder 
and appendix removed because of abdominal complaints. 
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The physical examination showed a short, stout woman who appeared very depressed and 
sad. She never smiled or appeared to enjoy anything. She was constantly worried over ‘‘my 
poor children, my head, my heart, my feet, my back.’’ At times she induced skin and nasal 
mucous membrane bleeding by rubbing or pinching with the fingernails in order to ‘‘ get to see 
a doctor and tell him my troubles.’’ 

At times she indulged in brief crying spells. When with her husband she was apt to be 
argumentative. She said that she had not slept in three months. He told of her having gone 
to sleep each night on the davenport in the living room for two or three hours and having to 
be awakened to go to bed. She maintained that she was only pretending to sleep to see if 
he cared whether she slept or not. Such arguments were unending. Her husband stated that 
she kept a cupboard full of medicines and was constantly taking something. 

Laboratory data were normal. 

On Dee. 8, 1941, a left prefrontal lobotomy (Watts technique) was carried out. 

No essential change in her mental state resulted. 

On Dee. 27, 1941, the anterior half of the corpus callosum was divided. A division of 
the right prefrontal white fibers anterior to the caudate nucleus had been planned. How- 
ever, technical difficulties made this seem inadvisable at the time. 

The patient has been seen on numerous occasions since that date. For a time she ap- 
peared slightly improved. She smiled and joked occasionally and had quite a sense of humor 
when in the right mood. When having a dressing done she would cry and moan and wring 
her hands and a moment later smile and appear to be enjoying having put on an act. In the 
four years following operation she has seemed on the whole to be a little less depressed but 
has not ceased to complain of various symptoms. She openly admits going to outpatient de- 
partments every two or three weeks in order to get someone to listen to her. She has con- 
tinued to do all of her housework and occasinally visits the neighbors, something she had not 
done in years. 

In summary, there has been an improvement in mood without any diminution in the quan- 
tity or quality of subjective complaints. 


DISCUSSION 


A small amount of information has been presented to support the belief 
that the bilateral division of the white fiber pathways between the basal ganglion 
and the frontal lobe cortex is sufficient to secure relief from states of mental 
depression and tension. Section of more white fibers may be unnecessary. From 
a practical point of view the prefrontal lobotomy as described by Watts is a 
desired procedure. Division of white fibers only running between basal ganglia 
and frontal poles via the corpus collosum route is a very major procedure that 
should not be undertaken without full awareness of the technical difficulties and 
hazards. 

Division of white association fibers in the corpus callosum per se is not fol- 
lowed by change in states of mental depression or tension. 
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SHOULD WE STANDARDIZE THE RECONSTRUCTION AFTER 
PANCREATICODUODENECTOMY ? 


HERMAN E, Pearse, M.D., Rocuester, N. Y. 


(From the Department of Surgery, the University of Rochester, School of 
Medicine and Dentistry) 


URING the last decade following the pioneer work of Whipple*® and Brun- 

schwig! the operation for resection of the head of the pancreas and 
duodenum has emerged from ‘‘well nigh insuperable’’> mechanical difficulties 
to become an accepted. surgical procedure. In this interval practically every 
surgeon who has done the operation has modified the technique so that a review 
of the methods used makes one dizzy to follow the loops and turns used to re- 
constitute the patient’s anatomy. Twenty-nine different ways of doing the 
operation have been described, yet there are only a few fundamental principles 
involved. It is felt that the emphasis should be shifted from the technique of 
the reconstruction to a study of the problems involved in restoring pancreatic 
funetion, to remove more adequately the regional lymph glands and finally to 


the collection and analysis of sufficient cases to evaluate the effectiveness of the 
operation in curing cancer. 


My purpose is to urge a standardized technique of reconstruction. To this 
end the evolution of the technical principles is explained and some problems of 
management discussed, but it would only be confusing to describe the contribu- 
tion of all authors in this field. The reader is referred to the references for this. 


THE RECONSTRUCTION 


The principles underlying the restoration of the continuity of the digestive 
tract are considered to be: 

(1) The use of a retrocolic, end-to-side gastrojejunostomy 

(2) The implantation of the common bile duct into the intestine 

(3) The reconnection of the pancreas to the intestine 

(4) The diversion of the gastrointestinal contents away from the liver and 

pancreas by antiperistalsis. 

The chronology of development of these principles is as follows: 

In 1938 Whipple reported‘! the use of the Roux Y anastomosis of the in- 
testine to the gall bladder (Fig. 1). The use of this antiperistaltic loop between 
the gastrointestinal and biliary tract prevents reflux of gastric contents into the 
bile ducts. The force of antiperistalsis was well demonstrated by Mall.?* Ordi- 
narily, it is sufficient to prevent the devastating effects of cholangitis which may 
follow loss of the sphincter of Oddi. Postoperative x-ray studies have shown 


Read at the Third Annual Meeting of the Central Surgical Association, Chicago, IIL, 
Feb. 22-23, 1946. 
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Whipple -1933 


‘ Fig. 1.—The Roux Y principle of draining the biliary tract was used by Whipple in 1938. 
ie It is important to avoid refiux of gastrointestinal contents into the bile ducts and this is best 
ee | done by making use of antiperistalsis. 


Hunt 1941 


. 2.—The operation reported by Hunt foreshadowed later developments. His patient 
had the gall bladder removed and the entire duodenum involved so the common duct and pan- 
creas were anastomosed to the jejunum. 
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barium to reflux three or four inches and then be carried down away from the 
bile ducts so it is probable that the antiperistaltic loop should be at least eight 
inches long for adequate protection. There is grave doubt if an enteroanas- 
tomosis between two sides of a jejunal loop will short-circuit all of the intestinal 
contents from the biliary tract. Cases reported by Cole® would indicate it 
does not. 

Hunt, in 1941,'° described an operation (Fig. 2) that foreshadowed later 
developments. His patient had the gall bladder removed so the common duct 
was implanted into the intestine. Orr?® in the same year, and for the same 
reason, also used the common duct. It is to be noted that this was dictated by 
necessity, as was also the removal of the entire duodenum in Hunt’s ease, for 
it was involved in the disease. He brought the jejunum up to anastomose it 
end to end with the pancreatic stump. 


Pearse-1942 


Fig. 3.—Because of the danger of necrosis of the duodenal stump it was excised and the 
jejunum brought up to unite with the gall bladder. A retrocolic, end-to-side gastrojejunostomy 
completed the repair. At first six inches of jejunum were placed between the biliary tract and 
stomach. Later this was lengthened to eight inches when postoperative barium studies showed 
reflux of as much as four inches. Dennis suggested a similar anastomosis using a longer loop. 
In 1941, because of a fatality from necrosis of the duodenal stump,” and 
because of Ziegler’s*? dissections of the blood supply, 1 removed the entire duo- 
denum and used the jejunum to anastomose to the biliary tract and stomach 
(Fig. 3). This simplified the anastomosis, yet retained the antiperistaltic biliary 
anastomosis, so the procedure was reported.*® As was customary at that time, 
the intestine was anastomosed to the gall bladder and the pancreas was closed. 
Dennis'* reported a somewhat similar procedure using a long antiperistaltic loop. 

As experience accumulated it became apparent that the anastomosis to the 
gall bladder was unsatisfactory for two reasons. First, obstruction or angula- 
tion of the cystic duct might prevent free drainage of bile. Second, the ligated 
end of the common duct might open to form a biliary fistula, often with a fatal 
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result. This led Whipple*® in 1942 to implant the common duct into the end 
of the jejunum. Subsequently, his results and those of others have proved that 
this adds to the safety of the operation. 

The final step was the anastomosis of the pancreatic duct into the jejunum 
(Fig. 4) by Whipple*®? and by Cattell® in 1943. This diminished the incidence 
of postoperative pancreatic fistulas. Whether or not it restores pancreatic fune- 
tion is still not settled. Brunschwig? felt that even with the duct implanted 
into the intestine the pancreas becomes fibrous and ceases to function. More 


Fig. 4.—To avoid biliary and pancreatic fistulas the common duct was united end to end 
and the pancreatic duct anastomosed end to side with the jejunum (Whipple, 1943). The 
position of the duct and pancreas may be reversed if it is desired to implant the stump of the 
pancreas into the end of the jejunum. This fulfills all the requirements of the reconstruction. 


information is needed on the ultimate fate of the transplanted pancreas in 
human beings, for it is possible that data obtained from experiments in dogs 
may not be applicable. Two methods have been used in attempting to restore 
the pancreatic secretion, (1) by implanting the cut end of the pancreas into the 
intestine, or (2) by anastomosing the pancreatic duct to the bowel. The im- 
plantation of the pancreas was studied by Coffey* in 1909 and has been used 
by several surgeons. Child’ illustrated the present technique. The experiments 
of Person and Glenn*? showed continuation of pancreatic function in animals 
with transplantation of the pancreas into the stomach, 
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The anastomosis of the pancreatic duct has been done by Poth® with a 
silver cannula, by Zinninger** with a vitallium tube, by Cattell’ with a necrosing 
suture of the ligated duet, and hy Whipple‘? and others with a small rubber 
tube or catheter (Fig. 5). The cut surface of the pancreas is closed with inter- 
rupted sutures, leaving the duct protruding through this suture line. After 
anastomosis of the duct the pancreas is sutured to the intestine giving a broad 
area of attachment for support. 


Pancreas 


Fig. 5.—The anastomosis of the pancreatic duct using a small rubber tube. (1) The end 
of the pancreas is closed leaving the duct protruding. The posterior capsule of the pancreas 
is sutured to the jejunum and a rubber tube is sutured into the duct. A clamp is used to pull 
the tube into the bowel. (/a) Sutures are placed to unite the duct to the jejunal wall. They 
are tied when the tube is pulled tight. (2) Tension is maintained on the tube while the 
anterior capsule of the pancreas is sutured (3) The final anastomosis. The broad attach- 
ment of the pancreas to the jejunum gives firm support to the anastomosis of the duct. 


At present there 4s not enough evidence to judge which is the best method. 
The only proved benefit from reattaching the pancreas is the ¢limination of 
pancreatic fistulas. How long and how well the pancreas functions is yet to be 


determined. 


SUMMARY 


It appears desirable to standardize the technique of reconstruction after 
resecting the duodenum and head of the pancreas. This would avoid confusion, 
facilitate the operation, and eliminate technical variables in the analysis of the 
end results. The evolution of the technical developments is discussed to illus- 
trate the fundamental principles involved. Most of these principles were estab- 
lished by Whipple, therefore it would appear fitting to call this the Whipple 
operation as an acknowledgment of his contributions. 
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THE REPAIR OF NASAL LOSSES 


I-orREST YounG, M.D., RocHester, N. Y. 


(From the Department of Surgery, The University of Rochester School of 
Medicine and Dentistry, and Strong Memorial Hospital) 


HE objective of any reconstructive surgical procedure is to restore or im- 

prove function. In addition, if the part is a facial feature, the form of the 
restored part, to be acceptable, must approach the normal as closely as possible. 
It is my purpose to consider in this report the various types of nasal losses 
commonly encountered and the methods which, from personal experience, have 
served best in attempts to correct these disfigurements. 

If the motivating factor is a desire to approximate normal form and fune- 
tion, it seems obvious that one must be thoroughly familiar with, and hold firmly 
in mind at all times, form, structure, and function as a model. 

Structure—The external nose, structurally, is a hollow pyramid in the 
midportion of the face which rests on the maxilla. The walls of this pyramid 
are made up of skin and subcutaneous tissue, stretched over a framework of bone 
and eartilage, and lined by mucosa. 

The skin over the bony bridge is thin, elastic, and loosely attached, while 
that of the tip is thicker, stiffer, and more bound to the framework. Under the 
skin is a fine, interlacing network of muscles innervated by the facial nerve. 
These muscles can wrinkle the skin, elevate or depress the tip, and narrow or 
widen the nostrils. In the lower animals their function is useful, but in man 
function has been practically lost and is of little importance. This is fortunate 
since one cannot restore lost muscle. 

The normal nasal skin has a texture and color which blends imperceptibly 
with the surrounding skin of the face. This may seem obvious but is of im- 
portance. There is often a temptation to reconstruct nasal losses with tissue 
from some area normally covered by clothing. The advantage, of course, is that 
the sear of the donor area is hidden, but the resulting nasal repair is usually dis- 
appointing. It is best, if possible, to repair nasal losses with skin which will 
match in texture and color. 

The skeleton of the nose is half bone, half cartilage. The upper bony half 
of the nose resting on the maxilla can support itself, but the lower cartilaginous 
portion cannot in itself completely maintain the contour of the nose without 
the added support of the nasal septum. The cartilaginous skeleton is composed 
of two symmetrical pairs; the lateral cartilages and the alar cartilages. These 
are so arranged that the alar pair can move in telescopic fashion over the lateral 
pair. 

In nasal losses it is impractical and unnecessary to attempt to restore the 
nasal skeleton in detail but it can be simulated fairly well by either a long 
cantilever strut resting on remnants of the nasal bones if present or, in some 
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Fig. 1—Columellar absence. 
If the columella is lost or ab- 
sent, it can be repaired from 
adjacent tissue such as the upper 
lip or by tissue brought in from 
a distance. The latter course 
was decided on here since the 
upper lip was so deficient. The 
complete deformity is an almost 
constant one which occurs when 
the premaxilla is excised in 
double harelip. The final restora- 
tion, of which the columellar 
construction is only a part, was 
accomplished by advancement of 
soft tissues on maxilla, trans- 
ference of lower lip flap to upper, 
lowering nasal profile line, re- 
positioning alar cartilages, re- 
moval of protruding lower bor- 
der of mandible, and construc- 
tion of an upper denture. This 
was done in nine operative steps. 


The columella con- 
structed from a small hand flap 
as shown in g. The way this 
small addition helps to correct 
the deformed nasal tip can be 
readily seen in comparing the 
preoperative photographs, a, b, c, 
with the final appearance, d, 6; ¢; 
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f. g. h. 


Fig. 2.—Alar rim loss. This man lost the edge of the left ala from a dog bite (f). Such 
losses can be repaired by adjacent nasal or nasal-cheek flaps. In this instance, tissue to re- 
place the lost alar rim was obtained from the postauricular region. It was carried on a tubed 
pedicle in the submaxillary region (a). This method leaves little noticeable scarring, but is 
not as satisfactory as either adjacent nasal flaps or small forehead flaps. The weight of the 
pedicle tends to cause poor healing at the nasal attachment, a difficulty not pres@nt when flaps 
are turned from above downward. The color match is good but the texture is softer and finer 
than either forehead or nasal skin (h). 
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instanees, by the addition of a right-angled post at the lower end resting on the 
nasal spine of the maxilla. 

The lining of the normal nose is, for the most part, mucosa. The nares 
in part are lined for a short distance by skin which changes into mucosa. The 
lining normally secretes mucus which keeps the interior of the nose moist. In 
extensive nasal losses there is no handy site from which enough mucosa ean be 
safely taken for repairs. Skin is not an entirely satisfactory substitute for 
mucosa but is the best available. The greatest objection to a nasal lining of 
skin is that the epithelium macerates and gives rise to an unpleasant odor. This 
oceurs more often when the lining is composed of a flap of skin and subcutaneous 
tissue than when a free graft is used. This is probably so because, in the flap, 
oil and sweat glands continue to function and these secretions mixed with the 
constantly desquamating outer epithelium give rise to the odor. A free graft 
of skin of less than full ‘thickness is less objectionable in this respect but has 
other disadvantages. Among these are the lower percentage of complete take, 
and the tendeney of the reconstructed airways to contract. 


Fig. 3.—Loss of lining. This woman had almost complete obstruction of the nares fol- 
lowing spontaneous healing of a chemical burn (a). The alae were mainly present but con- 
tracted inward and healed to the columella. This loss was primarily of lining within the 
nostrils. Nasal breathing was restored by dissecting the alae free from the columella and 
replacing the lining by Thiersch grafts held in place on wax forms (b). ES 


Function.—The nose is an accessory organ of respiration. Air taken in 
through the nose is warmed, moistened, and to some extent filtered.» Fhis fune- 
tion is, of course, not indispensable as air can be taken in through the mouth. 
After reconstruction this function is not usually entirely restored to normal. 

Smell is, of course, a primary nasal function, although no longer highly 
important. Loss of the external nose does not appreciably affect this sense. 

The nose is also an imnortant part of the speech apparatus. In certain 
nasalized sounds it is important that air pass simultaneously through mouth and 
nose. Moreover, the air-filled nasal compartment together with the paranasal 
sinuses forms a sounding board which gives resonance to the voice. 
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Fig. 4.—Loss of lining with contracted covering. Congenital syphilitic destruction of the 
nose, such as this girl had, is no longer common. The deformity presented is rather oa. 
The ulcerative process destroyed the nasal septum and columella and presumably adjacent 
nasal lining. Healing resulted in dense scar contracture which caused the nose to shrink 
inward (f, h). The problem was to dissect out the scar so that the nose could be brought 
forward and expanded, and losses replaced. A forehead flap was let into the nose through a 
transverse incision above the alar cartilages, after the scar tissue had been dissected out from 
an intraoral approach, and ultimately used to replace lining of the nasal floor and lower half 
of the nose (a, b). The remainder of the flap was used to construct the columella (b, c) and 
lengthen the nose (c,d). The latter was done by a crescentic insert of both lining and external 
skin just below the nasal bones. In g and k are shown the lengthened and advanced nose and 
the reconstructed columella. The entire forehead flap was used, and the split graft used to 
cover the forehead should be excised and a full-thickness graft applied. The parents, however, 
did not bring her back to have this done. The amount the nose was brought forward is shown 
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Fig. 5.—Partial loss with distortion. In all reconstructive procedures an adequate plan 
should be formulated before starting. This patient’s past history probably represents inadequate 
planning. At the age of 5 years most of the nose was torn away in an auto accident (a, b). 
He was 20 years of age when I first saw him. In the fifteen years since the accident he had 
been subjected to twenty-three surgical procedures in another city. There were incisional 
scars on the forehead and on the right upper arm, where flaps had evidently been lost, and 
scars on the thighs where free grafts had been obtained. So much had been done and so little 
accomplished that the parents were convinced that nothing could be done. This belief was 
strengthened by the fact that some of the failures had been explained by statements that the 
boy’s blood was “bad.’’ They were finally convinced that there was no reason an acceptable 
repair could not be done. The plan was to save the columella and left ala, bring them down 
into normal position, line the mid-portion of the nose with a flap from the bridge, and recon- 
struct nasal covering and lining of the left side of the nose with a forehead flap (e, f). This 
was done in eight operative steps. At a final stage some months later an autogenous cartilage 
graft was inserted for support and to bring the completed nose to final appearance shown (c, 
dad). Unfortunately, the grafted forehead became pigmented. 
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Associated Functions.—There are other functions which do not depend en- 
tirely upon a functioning external airway but which are aided by their patency. 
Among these may be mentioned lacrimal drainage, sinus drainage, and the sneez- 
ing reflex. 

And finally, I believe one must include an esthetic function which is not 
mentioned in physiologic teaching. This function has been and still is a diffi- 
cult one for the medical fraternity to accept, but is as real as nasal breathing. 
It is a fact that in most human beings there is a desire, more powerful in some 
than in others, to conform in appearance to a somewhat general norm. A major 
deviation from the accepted standards may make the individual the object of 
unsolicited concern and produce reactions of self-consciousness and feelings of 
inferiority. The psychie disturbance varies with the individual; in some it may 
be of no importance, in others of such magnitude that it is out of proportion to 
the actual deformity. And on the economic side, a nasal disfigurement may be 
at times as great a handicap as a disabled hand. 

The Nose and Its Relation to the Face.—There are certain facts about the 
relationship of the nose to the face which should be kept in mind in any nasal 


Fig. 6.—Congenital half nose. This is not a true loss of nasal substance but is due to 
cessation of the normal embryologic process of nasal formation. The deformity is rare, but if 
enough tissue is present which was to be nose, it should be saved. Usually, there is a fleshy 
mass attached above the external canthus which represents the abortive half of the nose. This 
at times may be lined centrally by mucosa. In this case the mass was solid, the invaginated 
area on its base not having progressed to formation of a tube (e). It was attached by a 
pedicle about % inch in diameter. As the mass was to have become nose it would seem that it 
should have the same growth rate and other requisites for satisfactory repair material. It was, 
therefore, decided to move the mass down into position, allow it to grow and at a later time 
supplement it, if necessary, and perhaps open an airway. This was done in six operative steps, 
one of which included correcting the displacement of the right internal canthus (A [a, b, ¢, d], 
B,C). The child is now 12 years of age (g, h). The nose is short and will soon be lengthened 
by an insert of lining and covering in the mid-portion. As roentgenograms show absence of 
all sinuses on the right and only one large airway, I have decided to leave the right side as a 
dummy without nasal function. 
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reconstruction. These are not as important in repairing nasal losses as in 
altering the shape, size, or position of the distorted but intact organ. This is 
true because one is limited in reconstruction to producing a structure which 
meets gross requirements but never has the finer aspects of the normal. The 
following facts suffice in repairing nasal losses. 


é. Je 


9. h. 
Fig. 6. (For complete legend see opposite page.) 


The normally proportioned nose when viewed from the front should make 
up the middle third of the face. The distances from the hairline to the root of 
the nose, from that point to the tip of the nose, and from the lower chin to the 
nose should be roughly equal to one another. Deviations from this relation 
makes the nose either noticeably short or noticeably long. The distance between 
the eyes should equal the length of the palpebral fissures, and, in turn, be equal 
to the distance from ala to ala at the base of the nose. The nose is in the exact 
midline of the face and its two halves are symmetrical. 
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Fig. 7.—Total loss of lower half of nose. This man had a persistent, recurrent, basal- 
cell carcinoma of fifteen to twenty years’ duration (a, b). Radium and electrodesiccation had 
been used many times. Because of the disfiguring loss already present, I advised that the 

| lower half of the nose be destroyed and a new one constructed. The nose was removed and 
$ constructed in five operative steps (¢e, f). This man has almost no forehead disfigurement 
since the forehead was grafted with a full thickness graft from the clavicular region which 

matches almost perfectly (c, d). 
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Normally the vertical height of the upper lip is about one-third of the nose 
to chin distance. This has a bearing on the harmonious relationship of the nose 
for if the lip is short, the nose looks longer from in front, while a quite long 
upper lip may compensate for an abnormally long nose. The alae curve down- 
ward gracefully and symmetrically to inclose the nostril openings whose axes 
should be vertical. From in front the nostrils and the base of the columella are 
barely visible. The pyramidal mass of the nose should rise steadily and sym- 
metrically, without lateral exerescences or indentations, from it’s base at the 
alae to its apex at the root where nose joins forehead. 

The normal profile view of the nose varies greatly. However, there is a 
relationship which is considered most pleasing. The dorsal line of the nose 
should be almost but not quite straight. The angle formed by the nose with 
the vertical line of the face can vary only within rather narrow limits without 
being noticeably abnormal. An angle below 30 degrees gives an appearance of 
flatness while one very little above 40 degrees will be unduly prominent. The 
columella in profile forms an angle of 90 to 105 degrees with the upper lip. The 
larger angle is the more pleasing, probably because in childhood and the teen 
age the nasolabial angle is always greater than 90 degrees and gradually de- 
creases with growth and age. Hence the turned-up tip is associated with adoles- 
cence and in the adult gives a more vouthful appearance. 


These facts are well kept in mind in nasal repairs. However, they are of 
somewhat theoretical interest since it is not possible to reproduce the finer details 
of the normal nose. One should be able to construct a nose which fulfills the 
requirements of symmetry, length, profile angle, general relationship to the face, 
and functions in a nearly normal manner. 

Partial and Complete Losses.—Most of the deformities comprising partial 
and complete losses are due to either injury or disease or its treatment. In 
occasional instances there may be congenital absence of parts of the nose. When 
all three elements of the nasal wall have been lost, repair is generally carried out 
by reconstructing the covering and lining from skin and, if necessary, replacing 
the lost framework whether bony or cartilaginous with cartilage. The skin in 
most instances is secured from the forehead. This site is used even though it 
means some disfigurement because the color and texture of the skin is correct 
and its thickness is such that it accommodates itself easily to modeling. In our 
experience the sears on the forehead are more readily accepted by the patient 
than a flabby, soft-skinned, off-color nose. In partial nasal losses those parts 
which remain, if acceptable, are saved and used in the repair. This at times 
may mean moving them from distorted positions, but this is worth while sinee, 
if not deformed, a displaced ala, for example, is of better contour than one 
that can be made. 

The repair of a full-thickness loss of the nose in our hands resolves itself 
into about five operative steps, three of which are done under local anesthesia. 
A flap of the correct size and shape is elevated and delayed on the forehead 
on two occasions about ten to fourteen days apait. These two steps are done 
under local anesthesia without hospitalization. At the third step under general 
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Fig. 8.—Nasal losses with surrounding loss of tissue. When there is extensive loss of the 
nose, there is often loss of the adjacent tissues as*well. Since these form the foundation on 
which the nose rests, the plan must include their restoration. The lip and cheek, if absent, 
must be rebuilt before the nose. In this instance, the original plan was to form the upper 
and lower lips from a bilobed chest flap (4). However, this proved unwise since the flap for 
the upper lip was lost and could be used for the chin only (B). A change of plans was made 
and the upper lip made from an arm flap (C). The nose was then constructed in the usual 
way from a forehead flap. The lower lip was then brought to better contour by a tubed neck 
flap (D). The original condition (e, f) was improved to the final (g, h). 


Fig. 9.—Prosthesis. An artificial nose is particularly valuable in a case such as this. 
The woman had a history of repeated recurrences of basal-cell carcinoma over a period of 
fifteen years. She had been treated elsewhere and at one time had had the left half of the 
nose reconstructed from an arm flap. This had been removed because of recurrence. The 
defect (a) resulted from extensive cauterization and subsequent sequestration of the bone of 
the alveolar ridge, hard palate, and medial walls of the antra. Because of the repeated 
recurrences, a long period of observation was advised following healing. During this time she 
was helped greatly in speech, deglutition, and appearance by the denture (a) and the prosthesis 
(b, c) which we constructed for her. 
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Fig. 9. (For legend see opposite page.) 
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Fig. 10.—Replacement of nose in a general facial reconstruction. One is occasionally 
called upon to resurface and readjust to normal most of the face. The skin of this man’s (a) 
face had been burned off. The alae of the nose, the eyebrows, and helices of the ears were 
gone. The eyelids were contracted off the globes and it was barely possible for him to open 
his mouth. The right cornea was ulcerated when first seen, and hence the first thing done was 
to dissect free the eyelids, produce lid margin adhesions, and free graft the lids. In spite of 
tnis, vision of the right eye was lost from scarring. The general plan was to resurface the 
cheeks, lips, and nose from a chest flap (g, h). This was moved upward on bilateral tubes 
(b, c, d). The forehead and eyebrows were free grafts and the rims of the ears small neck 
tubes. Such a nose is acceptable (f) since its color and texture are similar to the recon- 


structed surroundings. 
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anesthesia, and in the hospital, the flap is turned into place and its end folded 
under for the lining. At this step the forehead is grafted with either a full- 
thickness or thick split-thickness free graft of skin. In four to six weeks the 
flap is securely grown into place and at this time the pedicle is divided and what- 
ever remains returned to the forehead. This step is done in the hospital under 
general anesthesia. The return of the pedicle means that some of the previously 
grafted area on the forehead is discarded, but this has proved to be a better 
plan than allowing the forehead wound to remain open to granulate and then 
grafting at the time of the pedicle return. A varying period of two to six 


- 
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Fig. 10. (For complete legend see opposite page.) 


months is then allowed to pass so that whatever shrinkage there may be will 
take place. During this interim the skin of the new nose softens and decision 
can be made as to whether support may be needed. The fifth and usually 
last step is for necessary modeling and perhaps the insertion of a cartilage 
graft to support the tip and dorsum. 

In nasal losses, prostheses are of value although limited due to the fact 
that most patients prefer a nose from their own tissues. However, in the occa- 
sional instance where surgery is contraindicated due to age or physical condition, 
a properly constructed prosthesis makes the patient less conspicuous and more 
comfortable. A greater usefulness is in the covering of defects following the 
eradication of malignaney where a waiting period is at times necessary before 
repair can be safely undertaken. 
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THE PROBLEM OF CANCER OF THE BREAST 


SAMUEL J. Staprns, M.D., Rocuesrer, N. Y. 


(From the Department of Surgery, University of Rochester School of Medicine and Dentistry. 
Strong Memorial and Genesee Hospitals) 


ota CER of the breast is a problem which concerns the physician, the surgeon, 
and the radiologist alike. It concerns the physician primarily for it is a 
disease that requires no special training, no unusual instruments for diagnostic 
purposes, but on the contrary a close relationship between the physician and his 
patient. Ordinary observations of the patient combined with a periodic exam- 
ination by the physician will go far toward recognizing abnormalities of the 
breast in their early stages. It has been a source of concern that medical stu- 
dents will spend so much time in physical diagnosis of the chest where in the 
absence of symptoms so little is usually found and where the x-ray and electro- 
eardiogram play such a part in diagnosis. So little time and space is allotted 
to a eareful evaluation of the female breasts when only the ordinary senses 
are required. It is a concern to the surgeon for his only hope in prolonging 
the life span of his patient is in seeing the condition early. He has nothing new 
to offer beyond the well-standardized radical surgical operation which was 
described by Halsted, an operation which has contributed materially in those 
patients without glandular involvement. Any further improvement in tech- 
nique may add to the patient’s comfort but very little improvement in clinical 
results can be expected from this type of treatment. The radiologist has ex- 
tended himself trying to justify deep therapy in the treatment of cancer of the 
breast. At one time preoperative therapy was thought to be of definite value 
only to be discarded at a later date. Likewise, there was a period in which post- 
operative irradiation was used in all cases. Subsequently, this was changed in 
most elinies and only those cases showing glandular metastases were subjected 
to this type of therapy. The results of surgery combined with postoperative 
irradiation have not even justified this, and in many clinies today deep therapy 
for eancer of the breast is restricted to skeletal metastases for symptomatic re- 
lief. From the evidence at hand this latter course is the most reasonable one to 
assume. For really, what does one hope to accomplish by irradiating a chest 
wall that has been stripped of its contents? No one has shown conclusively. that 
the last cancer cell can be destroyed by irradiation alone. In fact, the opposite 
has proved to be the case in that patients coming to surgery or post-mortem have 
consistently revealed cancer cells to be present in the irradiated areas. Such 
being the state in which we find ourselves, we must attack the disease by other 
methods. Our ultimate hopes rest either in prevention or in some new method 
of therapy or more probably in a combination of both. In the absence of a more 
specific therapy, our present energy should be directed toward prevention and 
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early diagnosis, for the best results have been obtained in those patients in 
whom the disease was local and in whom radical mastectomy had been performed. 

In 1903 the death rate from cancer of the breast was 5.5 per 100,000 popu- 
lation, in 1933 it was 9.9, and in 1944 it was estimated at 15. Recent reports 
have indicated that the annual incidence in the state of New York is 60 per 
100,000 of population, and that 37 out of every 1,000 women reaching adult life 
will develop cancer of the breast. The incidence of carcinoma of the breast is 
much higher in single women than in married women over 35 years of age. This 
report is significant in attacking the problem, for why should single women get- 
ting closer to the menopause find themselves with an incidence so much higher? 
Cancer statistics are difficult to obtain, but it is generally stated that there are 
between 50,000 and 60,000 women with cancer of the breast and that between 
15,000 and 20,000 die annually from the disease. 

In attacking the problem from the prevention angle, there are many factors 
to be considered. Kuramitsu and Loeb,’ in experimental studies on animals, con- 
cluded that the cessation of nursing had a more profound and dominating in- 
volutionary effect on the breast than castration. The effects of castration became 
manifest as soon as suckling ceased. Loeb? showed that castration at an early 
age greatly decreased the incidence of mammary tumors in a strain with a high 
spontaneous incidence. Bittner® and co-workers in numerous experiments in 
mice have shown that there is a milk factor involved, but no such factor has ever 
been shown to be present in the human being. 

The relationship of nursing in the prevention and castration in the treat- 
ment of cancer of the breast deserves more than a passing statement. Cancer of 
the breast is less common in women who have borne many children and who 
nurse their offspring for a long period of time. On the other hand, in light of 
Little’s work in mice it would seem more plausible that if there is a known his- 
tory of cancer of the breast in the family, nursing should not be resorted to in a 
newborn female child. This might conceivably be a factor in eradicating the 
disease ! 

Another influence to be considered is that of the estrogenic effect on mam- 
mary ‘growth. Much experimental evidence has been accumulated and some 
clinical cases reported to warrant some association at least. To mention only 
a few, Lacassagne* was able to show experimentally that the administration of 
estrin inereased the incidence of spontaneous carcinoma in female mice in strains 
characterized by a low percentage of spontaneous mammary tumor. Geschickter’ 
reported producing mammary carcinoma in rats belonging to a strain in which 
ne spontaneous mammary tumors occur. The time required for the appearance 
of the mammary cancer was reduced if a higher daily dose of the estrin was in- 
jected or if compounds of greater estrogenic potency were administered. Allen® 
criticized experiments dependent for their success on the administration of 
massive doses of estrogen to produce carcinoma, stating that the secretion of 
endogenous hormone from the animal’s own glands could not possibly approx-. 
imate the large doses employed experimentally for this purpose. He stressed 
the possible danger of long-continued high levels of the hormone which is a 
natural constituent of the normal female body. His results also indicated that 
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unless an individual is especially susceptible there are levels of estrogenic 
treatment which, so far as is known at the present, are below the carcinogenic 
level. He concluded by stating that if therapeutic levels can be established 
within a safe range, the danger can be minimized. 

It is generally recognized that glands other than the ovary produce hormones 
capable of producing growth of the mammary tissue such as the pituitary, 
adrenal, and testes (Riddle*). Cramer and Horning® believed that the pituitary 
thyrotropic factor antagonizes the susceptibility to estrogen and was able to pre- 
vent spontaneous mammary cancer in mice by the administration of the thyro- 
tropic hormone of the pituitary gland. Clinically there have been some case 
reports suggesting a relationship between cancer of the breast and endocrine 
therapy. Allaben and Owen’ reported a case of adenocarcinoma of the breast 
coincidental with strenuous endocrine therapy in a single woman of 48 years 
who received 258,000 units of estrogen over a period of one year for low 
blood pressure. She had not reached the menopause, but menses stopped 
shortly after the injections were begun. During the time of therapy she noticed 
oceasional fullness of the breast. Auchincloss and Haagensen’? likewise reported 
a case of cancer of the breast in an unmarried woman of 47 years coincidental 
with estrogenic therapy, and suggested that the carcinoma might possibly have 
been induced by estrogenic therapy. In the light of the facts involved in their 
ease they concluded that estrogenic therapy should be avoided (1) in large 
or prolonged doses, (2) when there is a family history of breast cancer, (3) with- 
out initial or repeated clinical examinations, and (4) in patients with chronic 
mastitis, carcinoma, or any form of breast neoplasm, either before or after sur- 
gical or radiation treatment. Parsons and McCall," in Surgery (1941), re- 
ported a case of a married woman, mother of one child, with a carcinoma of the 
breast, who had received estrogenic therapy over a period of three years. Al- 
though they felt definite proof was lacking, they suspected at least the estrogens 
may have played a very major etiologic role in the development of the malignant 
adenocarcinoma that was present in the breast. There no doubt will be many 
more additional articles on cause and relationship, but to date the evidence of 
malignancy of the female breast following endocrine therapy is not very con- 
vineing. 

The heredity factor of cancer of the breast is not very clear. The experi- 
mental evidence is most confusing and just as inconclusive. In the human being 
it would seem advisable to consider the relationship from the standpoint of organ 
specificity. A family history of cancer generally is of little importance, but 
when there is a record of cancer of a specific organ through several generations 
one is led to believe that there is some characteristic which has been handed 
down. 

The patient herself is in the best position to recognize an abnormality in 


_ the breast early. It is true that often the patient may be disturbed about a lump 


when it is not actually present, but such an error is not a serious one. Periodic 
examination of her breasts about the mid-period will not make her a caneer- 
phobie, but on the contrary will tend to fortify her if a lump is found for she 
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then is aware that the condition has been recognized early. More emphasis, there- 
fore, must be placed on making the individual responsible in part at least for 
her own health. 

The symptoms and signs of cancer of the breast are well recognized and 
need no enlarging upon, but it should be emphasized that any lump in the breast 
is abnormal. If the woman is single and close to the menopause it is even more 
significant. If the lump is painless and nontender to palpation it should be con- 
sidered a potential malignant lesion. The presence of axillary glands in a 
woman with a lump in the breast is significant, and one can tell with a fair per- 
centage of accuracy when axillary glands are involved. When they are thought 
not to be involved, there is a chance for error. 

There is no single condition that presents so many problems in treatment as 
that of cancer of the breast. Presented with a woman who has a lump in the 
breast, how are we going to treat it? It is generally agreed that one should be 
prepared to go ahead with a radical mastectomy once the diagnosis is established. 
A surgeon treating breast tumors should have a comprehensive knowledge of 
gross pathology, for in most instances the diagnosis ean be made once the tumor 
is examined. Although the radical operation is the operation of choice, there 
are instances when a simple mastectomy combined with removal of axillary 
glands appears to be preferable. Fortunately, today we see few cases of ulcer- 
ating lesions of the breast, probably as a result of education both to the public 
and the medical profession. When an ulcerating lesion is present the infection 
should be controlled by x-ray therapy and chemotherapy followed by a simple 
mastectomy. 

The value of x-ray therapy preoperatively has been generally discredited 
and likewise discarded. In our clinic we have likewise discarded the use of it 
postoperatively, either in the absence or presence of axillary involvement. Radi- 
ation therapy is used in those cases with metastatic bone lesions purely as a 
palliative procedure. If a recurrence is noted locally or glands reappear in the 
axilla, radiation therapy or surgical excision is resorted to. 


In a series of 193 cases reported by Stabins and Dowdy,’* some interesting 
observations were noted. One hundred fifty-nine, or 83 per cent, occurred in pa- 
tients between the ages of 40 and 70 years, with about an equal incidence in each 
of the three decades. In seventy cases, or 36 per cent, there were no pregnancies. 
In 122 cases, or 63 per cent, the lump was located in the upper outer half. One 
hundred fifty-six patients, or 80.8 per cent, were subjected to radical mastec- 
tomy. Eighty-six were found to have axillary metastases with a five-year sur- 
vival of 27.9 per cent; the remaining seventy without axillary metastases had 
a five-year survival of 50.0 per cent. These are not a selected group. The 
worst results were in those patients with the primary tumor located in the in- 
ner quadrant. When the condition had spread to involve the axillary glands, 
internal metastases were noted early and the five-year survival rate was only 8.3 
per cent. In a study of 298 cases no appreciable difference in the incidence of 
elephantiasis could be found between the group showing positive axillary nodes 
and the group which did not, 
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Holman, McSwain, and Beal,” in a study of 100 cases of elephantiasis fol- 
lowing radical mastectomy, came to the following conclusions: (1) primary 
skin grafting had no influence on the occurrence of swelling of the arm, (2) 
swelling of the arm could not be assumed to signify recurrence of the carcinoma, 
(3) the presence or absence of metastases to the axillary nodes at the time of 
operation had no bearing on the swelling, and (4) by far the greatest factors 
in the cause of swelling of the arm were infection and roentgen-ray dermatitis. 
In some clinies skin grafting is resorted to primarily on the assumption that it 
decreases the incidence of local recurrences. There is not sufficient evidence to 
support this contention. However, skin grafting wisely used is of value in im- 
proving the function of the arm by leaving the wound open, thus avoiding ten- 
sion and contracture in the axilla. 

In recent years the studies on the influence of ovarian function on mammary 
growth in animals has resulted in clinical research based on the removal of the 
estrogenic influence in women with cancer of the breast. X-ray therapy to the 
ovaries in bone metastases with consequent sterilization has resulted in partial 
or complete recalcification of metastatic bone foci far removed from the area ex- 
posed to irradiation with no therapy directed to the local lesions. Stimulated 
by these findings, castration by x-ray therapy was advocated in those patients 
with carcinoma of the breast who had not reached the menopause. Objection 
to this method of sterilization is based on the knowledge that the entire 
estrogenic influence is not removed, that sterilization may not be complete, and 
that subsequent pregnancy, a most serious complication, might follow. When 
breast carcinoma is noted during pregnancy or lactation, x-ray sterilization 
should be considered. In pregnancy, interruption is a necessity before the fourth 
or fifth month if the cancer is to be controlled. Certainly subsequent steriliza- 
tion is a necessity if control of metastases is to be achieved. In general, it 
would be much safer to forbid pregnancy or the use of estrogens in all cases of 
mammary cancer. Horsley'* reported on twenty-five patients with bilateral 
oophorectomy and concluded that all patients with breast cancer and skeletal 
metastases who have not reached the menopause should have sterilization. Far- 
row’ stated that about one-third of the premenopausal cases of cancer of the 
breast can be materially benefited by castration. 

It would seem that castration is a most radical procedure to remove the es- 
trogenic influence in the absence of skeletal metastases. Possibly some glandu- 
lar therapy antagonistic to the estrogens might be used. Testosterone has been 
under investigation for some time following the dramatic results published with 
stilbestrol in carcinoma of the prostate. Some reports are encouraging although 
not too convincing. We are approaching the problem of inhibiting the estro- 
genic influence by such forms of therapy in our clinic, but to date are in no 
position to venture any opinion. 


CONCLUSIONS 


1. Cancer of the breast concerns the physician, the surgeon, and the 
radiologist alike. 
2. Cancer of the breast ranks number one in incidence of malignancy. 
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3. Prevention and early diagnosis represent the best approach to the 


problem. 


4. The relationship of estrogens to androgens in cancer of the breast is 


still to be determined. 


5. The association of elephantiasis with cancer of the breast is discussed. 
6. The limitations of x-ray therapy are stressed. 
7. Radical mastectomy is the preferable method of treatment. 
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PILONIDAL CYST AND SINUS 
A New Metuop or Excision WitH PRIMARY CLOSURE 


Hroure R. Zrecuer, M.D., Rocuester, N. Y., Davin R. MurrHey, JR., M.D., 
Tampa, FLA., AND Epwin M. Meek, M.D., GReEENwoop, Miss. 


UCH space in the current surgical literature during recent years has been 

devoted to the description of newer methods of curing pilonidal cyst and 
sinus. We hope to point out some of the pitfalls of existing methods of treat- 
ment and to present a new technique which has yielded good results. 

In the past the high incidence of recurrences with any operation other 
than that of ‘‘simple en bloc excision’’ and open packing led to the almost uni- 
versal adoption of this simple method of treatment. Patients were thus able to 
leave the hospital in a few days and receive follow-up dressings in the office or 
clinie for the next two or three months. There resulted a small loss of man-days 
from work but the need for repeated postoperative visits and dressings for such 
a long interval was certainly not ideal. Furthermore, the end result of the 
‘‘open method’’ of treatment is a broad sear covered with thin epithelium which 
is intimately adherent and fixed to the underlying sacrum by scar tissue with- 
out the intervention of the normal fat pad. The mobility of the skin and sub- 
cutaneous tissue of this region which normally absorbs the force of trauma to 
which it is subjected in everyday life is thus impaired. The same factors which 
it is believed play a part in the high incidence of this disease in young adults 
today continue to traumatize such an area, and ulceration with breakdown of 
the scar and recurrent sinus formation are common sequelae. 

The foregoing remarks should serve as an adequate explanation for the in- 
creasing attempt on the part of surgeons during recent years to perfect a tech- 
nique of excision and primary closure which will reduce the healing time and 
rate of recurrence. The great majority of such attempts have been disappoint- 
ing because the primary closures fail to heal per primam and lead to prolonged 
treatment which is frequently worse than the results of the open method. Such 
an operation must have as its ultimate goal four essential considerations, namely : 
(1) a relatively short period of hospitalization; (2) primary healing in the 
strictest sense with a low rate of wound complications and recurrence; (3) 
restoration of the normal anatomic relationship with the provision of a normal 
thickness of fat over the sacrum and a minimal sear in the skin; (4) the placing 
of the final sear lateral to the midline of the sacrum, which would be an added 
advantage in minimizing the trauma to which it may subsequently be subjected. 

In an attempt to achieve the aforementioned results we have familiarized 
ourselves with most of the newer techniques described in the current literature 
during the past few years. All have been found lacking in some respect, al- 
though the good points of all methods have been adopted in the attempt to per- 
fect a new technique. Thus, the method of MacFee? and later that reported by 
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Mutsehmann and Mitehell® (which bears a close resemblance to the former) 
produce a midline sear with no underlying fat pad. Furthermore, in MacFee’s 
series the average healing time of sixty-nine days is too long and due, no doubt, 
to the fact that in his method it is rarely possible to bring the skin edges together 
by primary suture so that actually the wound heals by granulation. The reeur- 
rence rate of 12.9 per cent, which may be even higher since results are unknown 
in 21 per cent of their cases, further mitigates against its universal adoption. 
McCutcheon‘ has attempted, by the use of four undercut flaps, to secure heal- 
ing without tension. However, primary healing is not secured and he freely ad- 
mits that postoperative infection is common, which is, in turn, reflected in the 
long average healing time of thirty-eight days in his cases. A further objection 
is that the location and type of final scar resulting from this method may well 
stand up poorly to future trauma. The best immediate results from primary 
suture to date are those reported by Shute and associates,? using a type of 
muscle flap as a means of obliterating dead space and tension. Although eleven 
wound complications were encountered in forty-eight cases, the total average 
healing time with their method was under twenty-two days. This is very 
creditable, and if subsequent follow-up of their series discloses a low rate of 
recurrence, the method should be worthy of wide acceptance. However, caution 
must be exercised in reporting ‘‘no recurrences,’’ for, in the series herein re- 
ported, only one of the recurrences would automatically have come to light of 
its own accord and all six patients left the hospital apparently healed within 
thirty days. 

Past experience has shown that the postoperative wound complications and 
high recurrence rate in all attempts at primary closure have been caused by 
infection and failure to obliterate dead space. The latter undoubtedly leads to 
the future development of recurrent sinuses as emphasized by Rogers and Hall,*® 
while the former may have the same end result and, in addition, is responsible 
for extensive hospitalization and loss of man-days from work. Since these 
lesions are all infected (Rogers and Hall*) and since it is well known that fatty 
tissue is particularly low in its resistance to infection the utmost attention and 
care with respect to surgical technique must be observed if true primary healing 
is to be achieved. 

Primary closure with primary healing has obvious advantages if the rate 
of wound complications and recurrences with the resultant prolonged healing 
time ean be held to a minimum. In developing the technique about to be de- 
scribed it is felt that rigid adherence to the principles of good surgery originally 
propounded by Halsted has contributed more to the end result than has a new 
incision. These axioms, even at the risk of boredom, are worthy of repetition: 

1. Atraumatic Surgery.—Dissection with the scalpel rather than blunt in- 
struments and avoidance of all undue trauma by gentle handling of tissues are 
advised. 

2. Absolute Hemostasis.—Absolute hemostasis must be accomplished by the 
use of fine ligatures to include only the bleeding points, since the tying of large 
masses of tissue leads to increased necrosis and exudation in the wound. The 
wound must be dry when closed and those surgeons who will not spend the time 
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to secure hemostasis will be doomed to failure. In the operation under con- 
sideration this is a most time-consuming and tiring procedure and yet an extra 
thirty minutes in the operating room can well save the patient thirty days of 
future hospitalization and treatment. Apologies are not necessary for stressing 
this factor, for residual blood in the wound separates the tissues, produces dead 
spaces, increases foreign body reaction and scar tissue, and is a potential invita- 
tion for the development of infection. It may be added that hemostasis should 
progress with the dissection since excessive sponging adds trauma to the tissues. 
Reliance on hot flushes and packs to control troublesome oozing prior to closure 
is fraught with the danger of recurrence of bleeding in the wound postoper- 
atively. 

3. Suture Material—Nonabsorbable suture material has been shown to pro- 
duce less tissue reaction than catgut; as emphasized by Halsted, the finest suture 
commensurate with the tensile strength of the tissues should be used. Mass 
ligations, large bites, and continuous or mattress-type sutures must be avoided 
to obtain the best results. Many observers have attested to the superiority of 
cotton over silk, particularly in contaminated wounds. Our experience in this 
operation, where cotton has been used exclusively for all surgery, most of the 
wounds being sutured with size 80 and nothing larger than size 50 ever utilized, 
confirms this observation. 

4. Wound Tension and Pressure.—The greatest obstacle to primary closure 
following excision of pilonidal cyst and sinuses is closure of the large defect 
without tension and the obliteration of dead space in the fatty subcutaneous 
layer. The placing of undue tension on these tissues predisposes to ischemia of 
some degree leading, at the very least, to a lowered resistance of the tissue to in- 
fection and a delayed rate of healing; it may even lead to necrosis of tissue with 
consequent increase in inflammatory reaction, increased dead space, and other 
undesirable sequelae. Attempts to obliterate dead space and to secure apposition 
of tissues by the use of mattress sutures to tie the skin down to the fascia over 
the sacrum will produce the same reaction. A similar objection is raised to any 
method which makes use of gauze rolls tied to the skin or of any type of final 
pressure dressing designed, of itself, to aid in the obliteration of dead space and 
control of hemorrhagic oozing. In fact, in our management of these cases pa- 
tients are not even allowed to be on their backs or to sit up in bed until the tenth 
day in order that pressure on the operative area may be reduced to a minimum. 

5. Use of Drains.—It will be at once apparent that if the aforementioned 
principles are rigidly and faithfully observed there remains no place for drain- 
age of these wounds. It is agreed that these wounds are contaminated, but it is 
contended that healthy tissues are quite capable of handling this minimal con- 
tamination if the described principles of atraumatic surgery are followed. The 
ability of these tissues to resist infection may be enhanced by chemotherapy, since 
the commonly offending organisms are of the streptococcic and staphylococcic 
strains as demonstrated by Shute and associates® and confirmed in this study. 

Keeping in mind these principles, a new incision is advocated which has 
as its primary purpose the provision of a thick flap of subeutaneous tissue and 
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skin which can readily be swung in from one side or the other to cover the defect 


created by total excision of the diseased tissue and which can be sutured in place 


without tension, The necessity and desirability of some form of flap operation 
were recognized and developed originally by Lahey* fifteen years ago.. Anatomic 
studies have shown that failure to free the fatty tissue from the deep fascia 
of the gluteal muscles for a sufficient distance from the margins of the wound 
is the main eause for difficulty in mobilizing the full thickness of the wound 
edges so that they can be brought together without tension. Dissection under 


Fig. 1. . Fig. 2. 
Fig. 1.—(a) “Holding” blood vessels perforating gluteal fascia and must be divided; (0) 


gluteal fascia; (c) gluteus maximus muscle; (d@) area undercut to provide flap of fascia, skin, 
and subcutaneous fat; (e) pilonidal sinus. 


Fig. 2.—Postoperative; (a) gluteal fascia. 


these flaps shows that this is due to the holding action of blood vessels sur- 
rounded by dense fascia which perforate the gluteal fascia at right angles to 
enter the subcutaneous tissue at a distance of 3.5 to 5.0 em. from the midline 
(Fig. 1). Only when these vessels are severed can full-thickness layers of skin 
and subcutaneous fat be completely mobilized. If undercutting laterally for 
this distance is accomplished through the usual vertical type of incision, ligation 
of the severed vessels is well nigh impossible. A curved incision (Fig. 1) is, 
therefore, suggested which simplifies not only the mobilization of a flap, but also 
the hemostasis which is so essential to a good result. 
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, PREOPERATIVE MANAGEMENT 


In this series every effort has been made to control existing infection prior 
to any attempt at total excision with primary closure. Acute inflammation has 
been treated by incision and drainage and allowed to heal if this did not require 
too long a time. There was no hesitancy, however, in proceeding with excision 
in the presence of a clean granulating wound. All patients received sitz baths 
two or three times daily as an adjunct to cleansing of the operative area. It was 
felt that the absence of defecation during the healing phase was essential, not 
only to maintain cleanliness of the operative field, but to reduce to a minimum 
undue mobility and strain on the region of the buttocks such as occur in any 
attempted separation of the thighs during the act of defecation. To secure this 
end patients were given a purgative dose of castor oil and placed on a clear 
liquid diet forty-eight hours before operation. This diet was continued for 
seven to ten days postoperatively and was found to lead to satisfactory constipa- 
tion during this period. Further prophylaxis in the prevention of infection 
was secured by the administration of sulfadiazine for two days preoperatively 
and seven to ten days postoperatively in a dosage by mouth sufficient to maintain 
a blood level between 4 and 10 mg. per cent. It is felt that this precaution has 
definitely been advantageous because repeated studies have shown that the 
organisms responsible for infection usually belong to the streptocoecie and 
staphylocoecie strains which in turn are most readily controlled by this drug. 
No single instance of any postoperative infection of note has been encountered 
under this regime with the exception of one patient, who, because of sensitivity 
to the sulfonamides, did not have the advantage of the prophylactic administra- 
tion of the drug. 

No special preparation of the operative area was undertaken beyond the use 
of sitz baths. The region was shaved in the operating room and prepared by 
washing with green soap and water followed by alcohol, ether, and merthiolate. 
All operations were performed under low spinal anesthesia, a combination of 
100 mg. of novocain and 10 to 15 mg. of pontocaine being administered in most 
instances. The addition of pontocaine prolongs the period of anesthesia for two 
to three hours. At this point it may be well to re-emphasize that the operation 
about to be described cannot be consummated in a short interval of time if one 
is to adhere strictly to the rules of gentleness, complete hemostasis, adequate re- 
lease of the flap, and meticulous closure in layers with interrupted fine cotton 
sutures. Experience has shown that rarely can it be completed in less than 
ninety minutes and the more extensive cases require from two to three hours. 
While this may appear to be an unusually long and needless operative time, it 
is believed that the end results obtained, together with the short period of heal- 
ing and the low rate of recurrences, thoroughly justify the added time consumed 
in performing the operation. 


OPERATIVE TECHNIQUE 
As represented in Fig. 1, the incision commences at a distance of 5 to 7.5 em. 
from the midline slightly below the origin of the gluteus maximus muscle and 
curves downward and medially to the opposite side of the midline, keeping close 
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to the sinus tracts, through the complete thickness of the subeutaneous fatty 
tissue and underlying gluteal muscle fascia. The portion of the skin, subeu- 
taneous tissue, and fascia represented by the shaded area in the diagram (Fig. 1, 
d), is then dissected back as a full thickness flap. Over the sacrum it will be 
found relatively easy to follow a line of cleavage between the delicate, thin deep 
fascia over the bone and the diseased tissue which, in practically every instance, 
lies superficial to the former and is thus included in what now becomes the free 
border of the flap. As the dissection approaches the origin of the gluteus max- 
imus muscle along the border of the sacrum, the dense fascia overlying the 
muscle is incised in a line paralleling the skin incision (Fig. 1, b). Dissection 
then proceeds to lift up the dense gluteal fascia from the muscle so that it re- 
mains adherent to the fatty tissue and forms the deepest layer of the flap. In 
this stage of the operation lies the crux of the entire procedure, for the dense 
fibrous fasciculi attached to the gluteal fascia must be incised for a sufficient 
distance laterally to include division and ligation of the perforating vessels re- 
ferred to previously in this report (Fig. 1, a). 

The diseased tissue which now lies in the inferior portion of the free border 
of the flap is excised by a second curved incision (Fig. 1, e), care being taken 
to dissect as closely as possible to the cyst or sinus tracts, thereby sacrificing as 
little normal fatty tissue as possible. All bleeding points are ligated with fine 
ligatures. During the dissection and again before closure, the wound is re- 
peatedly flushed with warm saline solution to remove all loose fat and clotted 
blood. 

If this dissection has been adequate, it will then be found that the flap so 
outlined can easily be brought over to the other side of the incision to secure 
an anatomic layer closure. Three rows of fine sutures are placed, the deeper 
one uniting the free border of the gluteal fascia of the flap and the gluteal fascia 
of the opposite edge of the wound, a second layer in the subcutaneous fat, and 
the final layer in the skin (Fig. 2). Care must be taken frequently to place more 
than two layers of buried sutures in the caudal portion of the wound in order 
to obliterate all dead space, and emphasis must again be placed on the use of 
fine bites in placing all of these sutures. Additional care must also be taken in 
placing the skin sutures in order to obtain accurate apposition of the skin edges 
and a small fine curved cutting needle has been found to be superior for this 
purpose. Any tendency to overlapping or turning in of the skin after suture will 
lead to delayed healing and the ready access of organisms into the wound. The 
resulting incision is so placed that it lies to one side of the midline thus avoiding 
maximum trauma (Fig. 2). 

No sulfonamide drugs are used in the wound, since experience has shown 
that they tend to increase exudation within the wound leading to some delay in 
healing. The operation is concluded by sprinkling sulfanilamide powder on the 
wound surface in an effort to create a dry, bacteriostatic dressing in an area 
which is otherwise prone to remain moist and infected. An ordinary gauze 
dressing is applied without pressure and the buttocks are held together by a 
larger layer of adhesive strapping designed to relieve tension on the wound 
during this healing phase. 
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POSTOPERATIVE ROUTINE 


Patients remain in bed for a total of fourteen days and are not allowed to 
lie supine. The constipation routine is continued simply by allowing nothing 
but a diet of clear liquids until the tenth day at which time the mere addition 
of mineral oil and solid food produces an uncomplicated resumption of normal 
bowel habit. It might be anticipated that patients would lose considerable 
weight on such a regime but, on the contrary, on a liberal intake of fruit juices, 
jelly; and clear broth an adequate caloric intake is easily maintained. More- 
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Chart 1.—A, Showing healing time of the primary suture in seventy-three cases; B, depicting 
time of onset of postoperative complications. 


| over, the patients have not complained, although it cannot be denied that they 
look forward with considerable relish to their first full meal. In any event this 
regime appears to be the only sure method of minimizing the gross soiling of the 
operative region which must, of necessity, occur during the act of defecation. 
Sulfadiazine in doses of approximately 6 Gm. daily is continued for seven 


; days and has been found to maintain a blood level in the neighborhood of 5 
mg. per cent. In the series about to be reported there is no doubt in our minds 
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that this plan of chemotherapy has held postoperative infections to a minimum, 
since these are usually of the streptococcice or staphylococcic variety. The only 
serious major infection occurred in a patient who, because of the development of 
toxic reactions, could not be given the benefit of prophylaxis by any of the 
sulfonamides. 


The dressing is usually changed on the fifth day, by which time considerable 
moisture has been found to collect between the gluteal folds; where this is ex- 
cessive, sulfanilamide powder is frequently blown into the crease beneath the 
inferior portion of the dressing prior to the fifth day to render the skin as dry 
and bacteriostatic as possible. At the first dressing change the operative area 
is cleansed under strictly aseptic technique with alcohol, redusted liberally with 
sulfanilamide, and then redressed in the same manner as initially. The wound 
is not disturbed again until the sutures are removed on the tenth day when a 
similar dressing is reapplied until the fourteenth day. The patient is then al- 
lowed out of bed without any protective dressing unless some wound complica- 
tion has developed in the interim. 

After becoming ambulatory, patients are given sitz baths daily and in- 
structed to keep the area scrupulously clean and to avoid any movement or ex- 
ercise leading to undue abduction of the thighs or separation of the gluteal folds 
for one week. Patients are thus able to return to work after three weeks. That 
this is a safe and adequate interval for healing is attested by the fact that of the 
twenty-two complications in this series all but one had become manifest prior to 
the twenty-first postoperative day. (Chart 1, B.) 


RESULTS 


This operative technique was introduced in April, 1943, and has been used 
by us to the exclusion of all others since September, 1948, at which time the 
superior results of the method became obvious. The desire to obtain a minimal 
sear and a thick mobile fat pad over the sacrum has been fully realized, and 
these results were not vitiated even in those wounds which developed complica- 
tions. The results of seventy-three cases as summarized in Table I represent 
all the patients in whom the method described was used. Although various other 


TaBLE I. Heating TIME, COMPLICATION AND RECURRENCE RATES AFTER PRIMARY CLOSURE IN 
LAYERS (73 CASES) 


AVERAGE 
viii WOUND COMPLICATIONS DAYS | RECURRENCES 
NUMBER | HEALING AVERAGE | TO HEAL 
OF IN NUM- DAYS TO | ENTIRE 
19438 CASES | 10 DAYS| BER |PERCENT| HEAL GROUP | NUMBER | PER CENT 
Group A 27 19 8 29.6 Si 16.2 2 (24) 8.3 
(April to Aug.) 
Group B 28 19 9 $2.1 68.1 28.6 4 (27) 14.8 
(Sept. to Oct.) 
Group C 18 13 5 45.6 19.9 
(Nov. to Dec.) 
Totals 73 51 22 30.1 49.5 21.9 6t 11.7¢ 


*No follow-up on Group C, but none have returned within three months of operation. 
yIncluded among the 22 complications. 
¢Calculated for 51 cases; 24 in Group A, 27 in Group B, 
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methods of primary closure and open packing were utilized prior to September, 
1943, all were found deficient in some respect and are not included in the 
analysis. 

It should be emphasized that the criteria for primary healing were very 
strict. In no ease so classified did the patient ever require further treatment 
and minor complications such as separation of the dermis, overlapping of the 
skin, small uncomplicated suture extrusions, small hematoma, and other trifling 
deviations from the normal in this respect are included. The eases are classified 
in three groups only because a rather unfortunate break in sterilizing technique 
during September and October (Group B) is believed to have produced un- 
fortunate and avoidable sequelae in the patients treated during this interval. 
In these two months and extending on into the early part of November it was 
discovered that one-third of the cotton suture material was contaminated with 
staphylococci in routine control cultures. Rather than omit the patients oper- 
ated upon during this unfortunate interval they are included in the table as 
Group B. It will be noted that, although the percentage of these wounds of 
Group B which developed complications is only slightly higher than for Group A 
or C, they did require a tremendously longer time to heal and accounted for 
twice as many recurrences as Group A. Although serious infection was never 
a problem, the inclusion of the Group B eases further illustrated the desirability 
of holding contamination to a minimum if good end results are to be obtained. 
Adequate times preoperatively in clearing up infection in chronie sinuses and 
prolonged waiting after incision and drainage to allow acute infections to sub- 
side will pay excellent dividends during the postoperative period. 

Primary healing was secured in fifty-one cases (70 per cent) at the time of 
removal of the sutures on the tenth day and there have been no recurrences 
among these patients. The healing time for the remaining twenty-two patients 
(30 per cent) who developed wound complications averaged 49.5 days. Perusal 
of Chart 1, however, will reveal that sixty-four patients (88 per cent) were 
healed within forty days, indicating the mild and innocuous nature of the ma- 
jority of the complications. Conversely, the inclusion in the table of the other 
12 per cent (nine eases), requiring up to 150 days to heal, raises the average 
healing time for the entire group of seventy-three patients to twenty-two days. 

It should be noted here that the inclusion of the patients in Group B, in 
whom suture material subsequently discovered to be contaminated was used, has 
resulted in a marked elevation of healing time of the whole series. The true 
healing time should probably be somewhere between sixteen days (Group A) 
and twenty days (Group C). Nevertheless, the figures compare favorably with 
those of other writers: Mack ee’s? primary closure and sacrococeygeal fascia 
suture (sixty-nine and seventy days) ; Kooistra’s’ primary closure (twenty-four 
days) ; Swenson and co-workers"! using the Rogers operation (average ninety 
days) ; Felmus and associates'® (fifty-one days). 

Thorough study has been made of the cases in which wound complications 
developed, in an attempt to discover the reason for failures. With one exception 
these all were evident during the first twenty days postoperatively and only a 
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few developed prior to removal of the skin sutures (Chart 1). This is a clear 
indication that if the surgeon will keep these patients under close observation 
for three weeks, he will not fail to encounter all complications and, in all prob- 
ability, all patients in whom recurrence might later develop. The number of 
previous operations to which the patient had been subjected did not appear to 
affect the rate of primary healing unless there had been three or more. In such 
an event the percentage of complications, healing time, and liability to recurrence 
were all increased. 

Analysis of the complications as to type, treatment, and healing time is pro- 
vided in Table II. The extrusion of cotton sutures or the development of a small 
superficial sinus containing a suture or a ligature was the commonest finding, 
accounting for 45 per cent (ten cases) of all failures in primary healing. All 
healed in an average of thirty-seven days. (Subsequently four of these ten pa- 
tients returned with recurrences.) The development of hematomas in six pa- 
tients serves to re-emphasize the importance of hemostasis, which has been re- 
ferred to previously. Of these, four were successfully treated by repeated as- 
pirations and two required open packing with an average healing time of thirty- 
nine days. In three cases a mild separation of the skin (dermis only) occurred 
as a result of overlapping of the skin margins. These patients were given no 
special treatment but required the astounding time of forty-seven days to heal, 
although in no instance was there any underlying sinus. Gross infection oc- 
curred in only two patients and consisted in each instance of a small abscess in 
the subcutaneous tissue under the suture line containing about one-half ounce 
of frank pus. These were packed open and required 90 and 100 days, each, to 
heal. There was no single instance of spreading infection or deep infection under 
the flap in the entire series. The one ease listed as due to trauma was thought 
to have been caused by repeated willful scarification of a wound by the patient, 
first noted ten days after apparent primary healing had occurred. Discovery 
of the cause led to rapid healing but only after 150 days had elapsed. 


TABLE II. TYPES AND NUMBERS OF POSTOPERATIVE WOUND COMPLICATIONS WITH HEALING 
TIME AND RELATION TO RECURRENCE OF SINUS 


| RECURRENCES 
PER AVERAGE AVERAGE 
NUM- | CENT HEALING HEALING 
TYPE OF BER OF | OF TO- TIME | NUM- TIME 
COMPLICATION |CASES! TAL TREATMENT (DAYS) | BER TREATMENT (DAYS ) 
Suture extrusion 10 45.4 10, removal of 37.4 4 3, removal of in- 50 
sutures fected sutures; 


1, incision and 
drainage of ab- 
scess 


Hematoma 6 27.2 2 packed open; 39.1 1 Removal of 5 in- 28 
4 aspirated fected sutures 
Mild skin sepa- 3 13.6 Open healing 47.0 1 Removal of infect- 25 
ration ed sutures 
Gross infection 2 9.1 2 packed open 95.0 
Trauma 1 4.7 Open healing 150.0 


*Healing time for treatment of recurrences, plus 30 days for original operation. 
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The high proportion of complications involving extrusion or subsequent 
removal of cotton sutures and ligatures will undoubtedly be seized upon by many 
advocates of other suture materials as being due to the cotton itself. It should 
be pointed out, therefore, that a wound complication rate of 30 per cent using 
the same strict criteria for primary healing laid down in this survey ts not ex- 
cessive for wounds known to be contaminated by chronic infection. Experience 
with catgut in similar wounds has proved disastrous in the past, while, before 
cotton was adopted by us for all operative work, silk was found to be much 
inferior, particularly in respect to contaminated wounds. These remarks only 
serve to accentuate known facts previously propounded by many wound sur- 
veys and much experimental evidence. The use of 32 and 38 gauge steel wire 
in the hands of Shute and associates® has produced the lowest rate of complica- 
tions in primary closure of these wounds yet recorded and may well provide the 
answer to the majority of the delays in wound healing encountered in this series. 


In compiling the data on recurrences (Tables I and II) it was possible to 
obtain follow-up data on fifty-one of the fifty-five patients in Groups A and B 
by requesting a return visit for re-examination. In the case of thirty-one pa- 
tients, at least six months had elapsed since healing had occurred and the entire 
fifty-one had been healed for three months. No follow-up figures are given for 
the patients in Group C since at the time of writing this report they had been 
discharged as healed for less than three months. It is believed that recurrences 
after six months with no intervening complications are rare and that the figures 
given, therefore, represent all the recurrent cases that might be expected to de- 
velop. 


It will be noted that all the recurrences were seen in patients who had ex- 
perienced some complication to primary healing following the original opera- 
tion (Table I). The rate for the fifty-one cases followed was 11.7 per cent, which 
is much lower than the figures published for other methods of primary closure. 
These include Mackee (12.9 and 32.3 per cent),? Rogers and Hall (36 per 
cent),® Kleckner (23.3 per cent),® Kooistra (21 per cent).’ As previously men- 
tioned, the method of Shute and co-workers’ which produced the remarkably low 
average healing time of eleven days has not been analyzed for recurrences; in 
the light of our experience, however, since many patients in their series re- 
quired prolonged healing time, the avenue for recurrences remains open. The 
time of development of the six recurrences in this series is shown in Chart 2. It 
is noteworthy that all made their appearance within four months after healing 
was thought to have occurred. Of these, only two were from Group A and the 
remaining four developed among the patients in Group B in whom it is believed 
contaminated suture material was inadvertently employed. 


In searching for causes for these recurrences no single factor was obvious. 
From Table IT it will be seen that extrusion of sutures as a complication of opera- 
tion was present in four patients subsequently returning with recurrences. Of 
these, three returned with sinuses from which sutures were removed and one de- 
veloped a small abscess requiring incision. An average healing time of fifty days 
was required for treatment of these four recurrences. One postoperative 


| 
; 
} 
if 
‘ 
| 
| 
| 
j 
| A 
| 


702 SURGERY 


hematoma was discharged as healed after open packing in eighty-seven days and 
returned one and one-half months later with a recurrent sinus which healed in 
twenty-eight days after removal of five sutures. One of the patients with skin 
separation was healed on the tenth day and subsequently returned with a sinus 
two months later; healing occurred in twenty-five days after the removal of a 
suture. It will be seen that of the six reeurrences five were due to suture ma- 
| terial lying in a small sinus. In no instance did this extend deep in the wound 
but was confined to the fatty subcutaneous tissue. All were treated by a small 
| incision, removal of the offending suture, and open packing requiring an aver- 
age of forty-four days to heal. It may be argued by some that these were not 
true recurrences and that this extra time required for healing should merely 
be added to the average healing time for the original complications recorded in 
Table II. Such an interpretation produces average healing times of 59.5 days 


| 
TIME OF ONSET 


RECURRENCES 


NUMBER OF CASES 


1 is 2 2% 3 34 
MONTHS AFTER HEALING 


Chart 2.—Showing time of onset of recurrences after healing. 


for the twenty-two complications and 24.9 days for the entire series of seventy- 
three patients. Coincidentally, this gives a recurrence rate of one case in the 
fifty-one patients in whom follow-up studies were available, a rate of 2 per cent. 
This, however, does not represent our opinion; we would be very pleased to ac- 
cept the latter figures in the belief that such a low recurrence rate (2 per cent) 
would be a very desirable outcome of the operation in return for an addiitonal 
three days’ average healing time for the entire group. 


SUMMARY 


1. No attempt to review the literature completely or to include remarks on 
etiology or pathology has been made. For information on these aspects of the 
subject readers are referred to other recent publications, notably that of Mac- 
Fee.” 


2. A new operative technique designed to secure primary healing in pri- 
mary closure after excision of pilonidal cyst and sinus is presented. 


3. Included in the report of 73 patients receiving this treatment is an anal- 
ysis of wound complications showing a rate of 30 per cent for the entire series. 


i 
| 
} 
as 
| 
| 


ZIEGLER ET AL.: PILONIDAL CYST AND SINUS 703 


4. In 70 per cent of patients, primary healing in the strictest sense was 


secured in ten days. The average healing time for the entire group was twenty- 
two days. 


5. Follow-up examination of two-thirds of the patients shows a recurrence 


rate of 11.7 per cent. 
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CHOLECYSTODUODENOCOLIC MEMBRANES 


B. Manoney, M.D., Rocuester, N. Y. 


(From the Department of Surgery, University of Rochester, School of Medicine and Dentistry, 
and Strong Memorial and Rochester Municipal Hospitals) 


HE embryologie development of the peritoneum and its relation to the 

various abdominal organs is so complicated that many congenital abnormali- 
ties may exist after birth. Some of these abnormalities, such as those resulting 
in atresia or stenosis of bowel, are incompatible with life unless surgically cor- 
rected, while others may be only abnormalities of attachment and of position 
of viscera, and are mere anatomic curiosities. One of the more common anatomic 
peritoneal variations is the so-called cholecystoduodenocolic fold, which is 
essentially an extension of the normal hepatoduodenal ligament to include the 
gall bladder, second portion of the duodenum, and the hepatic flexure of the 
colon. This is a very common peritoneal abnormality, but its clinical significance 
has been the subject of some debate. The purpose of this paper is to attempt 
to evaluate its relation to upper abdominal symptoms, and also to indicate that 
it has been a very uncommon cause of serious symptoms in the patients seen at 
Strong Memorial and Rochester Municipal Hospitals. There are a few patients 
in whom the condition may cause svmptoms which resemble gall bladder colic 
or duodenal or colonic obstruction, and who are relieved by surgical division of 
the bands. There are many more who never have symptoms from these bands, 
or in whom the bands are an incidental finding at exploratory laparotomy, and 
in these cases division of the bands does not relieve the symptoms. 

The abnormal attachments between the gall bladder, liver, duodenum, and 
hepatic flexure of the colon were first noted by Virchow' in 1853, and were 
considered to be the result of a localized inflammatory process. In this country 
Morris? first described these folds of peritoneum in 1905, and described them as 
‘‘eobwebs in the attic of the abdomen’’; he also considered them to be the result 
of chronic low-grade peritonitis. There was considerable discussion early in this 
century as to the etiology of these peritoneal bands, one group believing that 
they were the result of a localized peritonitis which may have started in fetal 
life, the other group believing that they were not inflammatory, but occurred 
as a result of excessive abnormal development of normal peritoneal folds. The 
evidence for and against the congenital development theory was evaluated by 
Harvey,*® in 1918, in an exhaustive paper on abnormal peritoneal attachments. 
He concluded that these membranes often developed in fetal life as a result of 
abnormal growth, and that the congenital type could definitely be differentiated 
from those resulting from inflammatory processes in the upper abdomen. 

The abnormal peritoneal congenital attachments are most frequently seen 
about the gall bladder and duodenum (Bryant, 1922, 1923*°). Bryant studied 
297 consecutive autopsies from the standpoint of peritoneal variations, and 
found the so-called normal incidence as shown in Table I. 
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TABLE I 
MALE FEMALE 
(PER CENT) (PER CENT) 
Gall bladder to duodenum and transverse colon 25.6 24.8 
Gall bladder to transverse colon 17.2 9.4 
Gall bladder to duodenum 15.5 17.9 
Appendix to peritoneum 15.0 5.9 
Omentum to ascending and transverse colon 11.1 12.0 
Ascending to transverse colon 10.6 5.9 
Duodenum to peritoneum 6.7 10.3, 


These figures include both visceral adhesions and bands, so cannot be con- 
sidered an accurate index of the congenital type. Harvey* found an incidence 
of 18 per cent of ‘‘eystocolic folds’’ in 105 autopsies, and quoted the incidence 
recorded by other authors as shown in Table II. In addition to these series, 12 
per cent occurrence was reported by Mayo® in 150 cases. 


TABLE II 
NAME NUMBER EXAMINED PER CENT 
Jonnesco 100 25 
Addison 40 30 
Mollison and Cameron 50 20 
Buy pee 25 
Bricon 89 15 
Reid 20 30 
Leveuf 50 28 
Ssulow 145 23: 
Harvey 105 18 


The relatively high frequency of occurrence suggests that it is erroneous, 
perhaps, to consider these bands truly abnormal from the standpoint of 
pathologie physiology, even though they may be considered so anatomically. 
It is difficult to find adequate statistics to substantiate this statement, but the ex- 
periences of Whitaker’ are in accord with this thought. At autopsy, he found 
abnormal attachments of the gall bladder in 45 per cent of the cases. These 
did not show any evidence of inflammation, and he considered that they were of 
congenital origin. Whitaker also analyzed 100 consecutive cholecystectomies, 
and found eighteen with abnormal attachments (the same incidence which 
occurred in Harvey’s series), but only five of these bands were attached over 
the entire length of the gall bladder, and only one had caused definite duodenal 
compression. Only five of these cases had symptoms which seemed to be 
definitely related to the abnormal attachments; the others had rather vague 
abdominal symptoms, and improvement resulting from operation was not very 
definite. There have been more than 1,200 cholecystectomies performed since 
the opening of Strong Memorial and Rochester Municipal Hospitals, and only 
eighteen cases have been found in which the upper abdominal symptoms have 
been considered due to abnormal congenital attachments of the gall bladder to the 
first and second portions of the duodenum. One hundred consecutive chole- 
cystectomies for the year 1940 were reviewed, and in only seven did the operator 
consider that the attachments were congenitally abnormal, although a large 
number had inflammatory adhesions of various types. These data do not be- 
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little the possibility that the cholecystoduodenocolic fold or bands ean and do 
cause definite symptoms; it merely indicates that while the condition may exist 
anatomically in 20 to 45 per cent of individuals, it causes deranged physiology 
in a much smaller number. 


The cholecystoduodenocolic fold and its variations are a result of the 
development of the hepatogastric ligament.*-'° In embryonic development the 
primitive gut is suspended from a dorsal mesogastrium throughout its entire 
length and by a ventral mesogastrium which extends only from the diaphragm 
to the first portion of the duodenum. The ventral mesogastrium becomes the 
hepatogastric ligament, and its caudal margin becomes the normal hepato- 
duodenal ligament with the portal vein, the common bile duct, and the hepatic 
artery developing between the two embryonic layers of peritoneum. Normally 
the ventral mesogastrium fades out in the peritoneum overlying the anterior wall 
of the duodenum, but oceasionally there is a continuation of this layer over the 
gall bladder and medially over the duodenum to fuse with the peritoneum over 
the pancreas. This fold may also have extensive attachment to the liver in the 
region of the gall bladder. The colic portion of the membrane is probably formed 
as a result of the rotation of the large bowel, when, as it passes over the 
duodenum, the hepatic flexure or its mesocolon becomes attached to the caudal 
margin of the mesogastrium. 


The normal attachment in this region is the hepatoduodenal ligament be- 
tween the porta hepatis and the first part of the duodenum. The ampulla and 
fundus of the gall bladder are attached only to the liver bed, and are not in- 
volved directly in the hepatocolic ligament. The variations of the choleeysto- 
duodenocolic fold may be multiple. There may be only a small band between 
the ampulla of the gall bladder and the duodenum, or there may be an extensive 
membrane attached throughout the entire length of the gall bladder, completely 
investing the descending portion of the duodenum and attached inferiorly to the 
hepatic flexure and to the right half of the transverse colon. The membrane may 
be broad and thin, or it may be narrow and quite thick. The vascularity of the 
membrane varies, but it usually has well-defined vessels coursing through it. 
These attachments may cause no visceral distortion, or they may cause distortion 
and/or narrowing of any portion of the gall bladder, particularly of the ampulla. 
The duodenum may be held very high beneath the porta hepatis with kinking 
of the curve of the first and second portions, or the descending portion may be 
constricted by pressure of the band. Occasionally the membrane may be so 
extensive that it causes deformity of the pyloric antrum of the stomach,?° and 
oceasionally the colic portion causes constriction of the hepatic flexure. It is 
evident that the wide anatomic variations may cause symptoms referable to the 
gall bladder, duodenum, or colon. 


Harris" in 1914 was the first in this country to eall attention to the role of 
these congenital bands in producing abdominal symptoms. He reported six 
eases with partial duodenal obstruction as a result of compression by abnormal 
bands between the gall bladder, liver, and the second portion of the duodenum. 
Two of these patients also had symptoms referable to the gall bladder. Epi- 
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gastric discomfort varying from a sensation of heaviness to severe persistent 
pain was the outstanding symptom. All of the patients had disturbance of 
digestion characterized by epigastric distress two to three hours after eating, 
which was usually followed by nausea and emesis, with subsequent relief of 
pain. There was tenderness in the epigastrium, and gastrie analysis indicated 
hyperehlorhydria. Harris found similar x-ray changes in his six patients. 
The first and second portions of the duodenum were dilated. The descending 
portion was fixed and usually displaced to the right side. 

Following the report of Harris, many articles appeared in the literature 
during the next twenty years, but since then there has been very little written 
about this condition. These congenital bands were recognized by Coffey’? in 
1912, and described as one of the factors causing intestinal stasis in visceroptosis. 
There were many papers written about this time which were concerned with 
rather vague clinical entities such as ptosis of viscera, chronic appendicitis, 
chronic colitis, and periduodenitis, and congenital bands about the duodenum 
and gall bladder were blamed for a variety of abdominal complaints. The im- 
pression is gained from some of the writings that the congenital bands had very 
little to do with the various symptoms, and in many instances were merely 
something unusual in an otherwise negative exploratory laparotomy. There 
have been, however, a number of articles dealing with a careful analysis of the 
symptoms which these membranes may cause, and Homans" in 1916, first empha- 
sized their similarity to gall bladder disease and/or to duodenal uleer. It is 
unnecessary to attempt a summary of all that has been written on this subject, 
but the usual clinical picture can be summarized from various papers which will 
be referred to as they are encountered. 

The main symptom is usually pain located in the mid-epigastrium or in the 
right upper quadrant. The pain is usually ineconstant, and in many patients 
has been present for years with a gradual increase both in severity and in the 
frequency of exacerbations. The symptoms may very closely simulate those of 
gallstone colic, with radiation of pain around the costal margin, nausea and 
emesis, and subsequent periods of complete freedom from symptoms. There 
may be intolerance of fatty foods.'* Another group of patients have symptoms 
resembling duodenal ulcer, with gnawing epigastric pain,'*-'” but the pain tends 
to be constant rather than intermittent, is partially relieved by emesis, and 
inereased rather than relieved by food intake. The vomiting has been explained 
on the basis of duodenal irritation and partial obstruction rather than of pyloro- 
spasm.'® The bands may, however, cause complete duodenal obstruction, as in 
the three children reported by Neff and Haden’® who died of alkalosis. A very 
high percentage of the patients reported have had chronic dyspepsia for a num- 
ber of vears, characterized by gaseous indigestion, sour stomach, asthenia, ete. 
The gastric acidity varies considerably, and has not been helpful in making the 
diagnosis. 

The roentgenologie findings are not pathognomonic, but barium study of 
the gastrointestinal tract is often helpful. The typical deformity as described 
by Taylor,'’ and by Kantor,'® is high fixation of the duodenum, usually asso- 
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ciated with a dilated ptotic stomach. The cap and first portion of the duodenum 
may be rotated more posteriorly than normally, and there is sharp angulation 
between the first and second portions of the duodenum. Simultaneous visualiza- 
tion of the gall bladder and duodenum has been tried by Meyers and Bloom*® 
with very little help in evaluating the condition, but it was possible to make a 
preoperative diagnosis by this method in one of our cases. It has been empha- 
sized repeatedly in the literature that in many instances deformities of the 
duodenum or gall bladder may be seen by x-ray examination, but they are of no 
clinical significance unless there are associated clinical symptoms. 

Since the opening of Strong Memorial and Rochester Municipal Hospitals 
in 1926 there have been only eighteen cases in which congenital bands about the 
gall bladder and duodenum of the cholecystoduodenocoliec type have been con- 
sidered to be the cause of the patient’s upper abdominal symptoms, and which 
have been proved by laparotomy. This excludes all those cases in which the 
bands may have been found as an incidental finding, but where other definite 
organic disease, which was considered the cause of the symptoms, was present. 
Thus, all patients having acute or chronic inflammation of the gall bladder, 
cholesterosis, gallstones, duodenal ulcer or gastric uleer were excluded from 
the series. Only those patients having no pathologic evidence of cholecystitis 
and no evidence of inflammatory changes about the gall bladder and duodenum 
were included. 


There have been more than 1,200 cholecystectomies performed for various 
abnormalities of the gall bladder and biliary tract, so the actual incidence of the 
bands causing symptoms which simulate gall bladder disease is very small. The 
operative notes of 100 consecutive cholecystectomies in 1940 were selected as a 
representative sample, and were analyzed from the standpoint of congenital 
bands and inflammatory adhesions. There were seven cases (7 per cent) in 
which congenital bands were present and associated with acute cholecystitis, 
stones, or other gall bladder disease. This incidence of 7 per cent is distinctly 
less than the reported incidence in many series. The total number studied 
may not have been large enough to be representative, but it serves to emphasize 
that the presence of the bands does not necessarily predispose the individual 
to gall bladder disease. Of the 100 patients, 50 per cent had adhesions about 
the gall bladder which were definitely of inflammatory origin. 

The eighteen cases of congenital bands fall into three groups in regard to 
the type of symptoms. Six had symptoms suggestive of gall bladder disease. 
In all of these there were intermittent attacks of pain in the right upper quad- 
rant which in four of the six were colicky in nature, radiated around the costal 
margin to the back, and were associated with nausea and emesis. Two of these 
patients had intolerance of fatty foods. The pain did not, however, subside com- 
pletely between the attacks, as is usual with gallstone colic. Seven had ulecer- 
like symptoms, which also suggested partial duodenal obstruction. The pain was 
located in the epigastrium, was usually increased by food intake, and was fre- 
quently relieved by vomiting. The pain was usually persistent with occasional 
sharp exacerbations, but did not have the typical periodicity or food relief of 
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duodenal ulcer. Five of the seven patients with ulcerlike symptoms had vomit- 
ing; in three it occurred one and one-half to two hours after food intake with 
resultant relief of symptoms, in the other two the vomiting did not follow a 
definite pattern. The third group consisted of five patients whose pain was up- 
per abdominal but was vague and indefinite and whose symptoms could not be 
classified as ulcerlike or gall bladderlike. 

The average age of patients in this series at the time of operation was 40.5 
years; the oldest patient was 62 years, the youngest, 26 years. The average 
duration of symptoms was five years, the shortest seven months, and the longest 
twenty-three years. The two patients who were not improved by operation were 
both 26 vears of age. The total duration of symptoms did not bear a direct 
relation to curability, but all of the patients who were considered cured had had 
exacerbations of symptoms from four months to one year before operation. Two 
had had symptoms for twenty and for twenty-three years, which increased in 
intensity during the four months before operation. None of the patients gave a 
history of having had repeated gastrointestinal upsets during childhood, as was 
emphasized by 

All eighteen patients had nausea which was either persistent or occurred 
with the attacks, and ten had repeated episodes of vomiting. The appetite was 
persistently poor in four patients, and in the gall bladder type there was anorexia 
with the attacks of pain. All patients had dyspepsia which differed with indi- 
viduals, but it was described most commonly as gaseous distress after meals, a 
heavy sensation in the upper abdomen, and sour eructations. Constipation was 
not characteristic of the group. None of the eighteen patients had had jaundice 
or acholie stools. Eleven patients gave a history of recent weight loss; one had 
lost thirty-five pounds in one year. 

The only physical sign usually present was deep tenderness in the right 
upper quadrant or epigastrium. Three of the patients were seen during re- 
peated attacks simulating gall bladder colic, and these had marked tenderness 
in the right upper quadrant with muscle spasm and rebound pain. The lab- 
oratory data, except for the x-ray findings, were of very little value in the diag- 
nosis. Anemia has not been characteristic of the condition. Gastric analysis 
was performed on eight patients. Three had normal acidity, and one hyper- 
chlorhydria. Three had no fasting free hydrochloric acid, but did respond to 
alcohol or histamine. One had no free acid with either alcohol or histamine, and 
this patient was thought to have carcinoma of the stomach preoperatively. 

The x-ray findings were not always diagnostic, and the so-called typical 
deformity of the duodenum, so frequently mentioned in the literature, was not 
observed consistently. The barium studies were interpreted as showing abnor- 
malities of the duodenum in seven cases, and these are listed in Table III. A 
typical deformity of the duodenum is shown in Fig. 5. A preoperative diag- 
nosis of congenital bands was made in five cases, chronic cholecystitis in eight, 
duodenal uleer in two, and tumor of the ampulla of Vater, chroni¢ anpendicitis, 
and questionable carcinoma of the hepatic flexure of the colon, in one each. The 
operative procedure was cholecystectomy and division of the bands in eight cases 
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TABLE III 


CASE 


NUMBER PREOPERATIVE DIAGNOSIS 


ROENTGENOLOGIC FINDINGS 


1 Obstruction of duodenum from con- 
genital bands 


bo 


Chronic cholecystitis and cholelithi- 
asis 


3 Chronic cholecystitis and cholelithi- 
asis 


4 Chronic cholecystitis, 
cholelithiasis 


question of 


5 Chronic cholecystitis 


6  Pericholecystic membrane 


Question of pericholecystic mem- 
brane, question of tumor of am- 
pulla of Vater 


8 Duodenal ulcer 


9 Duodenal ulcer 


10 Carcinoma of stomach 


11 Duodenal colic band 


12. Chronic cholecystitis 

13. Chronic cholecystitis 

14 Recurrent appendicitis 

15 Question of chronic cholecystitis, 
question of duodenal obstruc- 
tion 

16 . Question of carcinoma of stomach 

17 Question of chronic cholecystitis, 
question of obstruction of as- 
cending colon 


18  Cholecystoduodenocolic membrane 


Widening of duodenal loop 1144 em. beyond 
cap 


Roentgenograms reported cholelithiasis (tak- 
en outside) 


Irregular dilatation, second portion of du- 
odenum; cholecystogram negative 


Cholecystogram and gastrointestinal series 
negative 


Large atonic gall bladder with poor empty- 
ing 


Irregularity of duodenum in second portion; 
cholecystogram negative 


Localized narrowing of descending loop of 
duodenum with stasis 

Delayed emptying of stomach, no duodenal 
deformity 

Irregular cap, pylorospasm 


Constant filling defect of pyloric antrum on 
lesser curvature 


Constriction of colon at hepatic flexure, an- 
gulation and narrowing of descending 
portion of duodenum 

Large atonic gall bladder, no stones 

Poorly filling gall bladder, no stones 

No roentgenograms 

Delay of barium in second and third portions 
of duodenum; cholecystogram negative 

Narrow prepyloric area of stomach 

Large gall bladder with poor emptying; high 


hepatic flexure with narrowing 


Fixation of gall bladder, duodenum, and 
hepatic flexure of colon 


TABLE IV 
CURED IMPROVED NOT IMPROVED 
Pain simulating gall bladder disease (colic) 6 0 0 
Uleerlike symptoms 5 2 0 
Indefinite pain 2 1 2 
Total 13 3 2 
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and division of the bands without cholecystectomy in ten cases. One of these ten 
also had a Heineke-Mikulicz pyloroplasty because of definite narrowing of the 
duodenum as a result of the pressure from the band. Incidental appendectomy 
was performed in seven. 

The type of congenital bands found at operation varied considerably. Figs. 
1 and 2 are illustrations of the most extensive type seen, and this type was most 
commonly encountered. This type is attached over the entire gall bladder and 
spreads out, involving the duodenum, the hepatic flexure, and the proximal por- 
tion of the transverse colon. When the abdomen is opened, the band is found to 
obscure completely the gall bladder and duodenum. As the band is dissected 
free, the duodenum is found to be attached very close to the ampulla of the gall 


Fig. 1.—Appearance of cholecystoduodenocolic membrane on opening the abdomen. 


bladder, and is pulled upward and rotated counterclockwise by the band. The 
colon may be narrowed by the band as it extends over the bowel and fades off 
in the omentum. In one case a small band between the gall bladder and duo- 
denum without a colic component caused nearly right angle distortion of the 
ampulla of the gall bladder, thus causing obstruction. In another patient a band 
was attached to the lesser curvature of the stomach just at the pylorus which 
had caused a filling defect on barium study, suggesting carcinoma. 

Operative Results.—The patients in this series have been followed from two 
to twenty years. Thirteen of the eighteen patients are considered cured, three 
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are improved, and two are not improved. Those who have been considered cured 
have been free of pain and free of the episodes of nausea and emesis. Those who 
are considered improved still have some vague abdominal symptoms; pain has 
been relieved, but they still have indigestion with occasional nausea and emesis. 
The two patients who were not improved had symptoms for eight and two years; 
the three only improved had symptoms nine months, three years, and four years. 
The patients who were not cured had no other demonstrable organic cause of 
complaints. An analysis of the cases shows very strikingly that those patients 
who had severe pain, either persistent or in periodic attacks, were the ones bene- 
fited by the operation. The individuals with equivocal symptoms had equivocal 
results, as illustrated in Table IV. 


Fig. 2.—Cholecystoduodenocolic membrane after partial mobilization. 


It should be emphasized that many of these cases had been studied re- 
peatedly either by a local physician or in the hospital before operation was ad- 
vised. All the patients had had a trial of conservative medical therapy. The 
following case reports are included to illustrate typical examples. 


Galt 
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CASE REPORTS 


Symptoms Resembling Duodenal Ulcer 


H. B, (S.M.H. No. 186710) was a 41-year-old white married man who had first developed 
epigastric pain at the age of 18 years. The pain was gnawing in character, and at first was 
relieved by the ingestion of food. A diagnosis of duodenal ulcer was made, and with ulcer 
therapy the symptoms subsided. He had several exacerbations of the pain during the next 
twenty years, and these often occurred at times of mental stress. For the six months prior 
to admission he had had progressive anorexia, frequent emesis one to two hours after meals, 
and a weight loss of twenty-five pounds. He was referred to Strong Memorial Hospital with 
a diagnosis of duodenal ulcer with obstruction. 


4 


Fig. 3.—Narrowing of descending loop of duodenum associated with cholecystoduodenocolic 
membrane, 


Examination revealed a well-developed, thin man of 41 years, appearing chronically ill. 
The only positive physical findings were eczema of the hands and deep tenderness in the 
epigastrium. There was no palpable mass. 

Laboratory Findings: Red blood count, 5,800,000; hemoglobin, 16 Gm.; white blood 
count, 11,200 with normal differential. Urine and stool were negative, Wassermann was neg- 
ative. Nonprotein nitrogen was 33 mg. per cent; icteric index, 3; total plasma protein, 6.7 
Gm. per cent; blood chlorides, 100 meq. Gastric analysis showed 160 c¢.c. residue with free 
acid (amount not recorded). 

X-ray Examination (Figs. 3 and 4).—The descending loop of the duodenum showed a 
persistent area of narrowing. The loop was dilated above and below this area, and was closely 
adherent to the hepatic flexure of the colon. 
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Operation.—A congenital cholecystoduodenocolic membrane was found, as illustrated 
(Fig. 2). This had caused definite distortion of the duodenum and accounted for the x-ray 
appearance. There was no evidence of a duodenal ulcer. The membrane was divided and the 
duodenum mobilized to its normal position. The raw areas were peritonized and the appendix 
was removed. Cholecystectomy was not done. 

The patient had an uneventful convalescence, and has had no recurrence of the symp- 
toms. 


Fig. 4.—Same as Fig. 3. 


Symptoms Resembling Gall Bladder Disease 


S. J. (S.M.H. No. 176100) was a 41-year-old white married woman who for eight years 
had had intermittent attacks of severe colicky right upper quadrant pain radiating around 
the right costal margin to the back and scapular region. She had nausea, anorexi, and emesis 
with each of these attacks, which usually lasted one or two days. Between the attacks she 
was quite well, appetite was good, and she did not have fatty food intolerance. During the 
four months prior to admission she had had constant right upper quadrant pain with colicky 
exacerbations, almost constant nausea, anorexia, and weight loss of about twenty pounds. The 
stools had been normal. There was no history of jaundice. 

Past History.—The patient had had a right-sided pyelitis one year before, but the 
urinary infection had subsided with therapy. She had had a left radical mastectomy for car- 
cinoma of the breast three years previously. 

Ezamination.—Temperature was 37° C., pulse was 80, respirations were 20, blood pres- 
sure was 126/70. The patient was a well-developed, moderately obese woman of 41 years 
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appearing acutely ill. There was no jaundice. The positive physical findings included a well- 
healed left mastectomy scar with no evidence of local recurrence of the tumor; the abdomen 
was moderately obese and not distended. There was exquisite tenderness in the right upper 
quadrant with localized muscle spasm and local rebound tenderness. Compression of the costal 
margin elicited pain. 

Laboratory Data: Hemoglobin, 13 Gm.; white blood count, 10,000; urine, occasional 
white blood cells.. Wassermann was negative, nonprotein nitrogen, 32 mg. per cent; icteric 
index, 6; total protein, 7.3 Gm. per cent; albumin, 3.9; globulin, 3.4. 


Fig. 5.—Angulation of duodenum due to cholecystoduodenocolic membrane. 


X-ray Examination.—The oral cholecystogram showed rather poor filling of the gall 
bladder, but there was no evidence of calculi. The gastrointestinal series showed only tender- 
ness over the second portion of the duodenum, and the barium enema was negative. 

Because of the possibility that the recent pain might be due to metastatic carcinoma 
from the breast, the patient was treated conservatively with atropine, bile salts, and a low 
fat, smooth diet. She improved slightly, but returned in three months with the same type of 
severe pain. The physical findings were unchanged. The x-ray studies were repeated, and by 
chance the patient was given the dye for a cholecystogram on the day prior to a gastroin- 
testinal series. The following day the gall bladder was filled with dye, there was still barium 
in the colon from a barium enema, and after barium had been ingested by mouth, the duodenum, 
gall bladder, and colon could be visualized. All three structures moved en masse, and could 
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not be separated by abdominal manipulation, which suggested the diagnosis of a congenital 
cholecystoduodenocolic membrane. At operation a broad membrane, which caused torsion of 
the ampulla of the gall bladder and distortion of the duodenum, was found. The bands were 
divided, and cholecystectomy was performed. The gall bladder contained no stones and there 
was no microscopic evidence of acute or chronic inflammation. The patient has been followed 
for four years since the operation; she has had no recurrence of symptoms and no evidence 
of metastases from the carcinoma of the breast. 


No Relief of Symptoms 


J. L. (S.M.H. No. 163751) was a 26-year-old single white man who complained of inter- 
mittent epigastric and right upper quadrant pain of eight years’ duration. At times the 
pain was severe, but it did not follow any pattern with relation to meals. Associated with 
the episodes of pain he had nausea, anorexia, and generalized weakness. He had no intol- 
erance of fats, no constipation, and no weight loss. The patient appeared quite nervous and 
somewhat emotionally unstable. 

The physical examination was essentially negative except for vague deep tenderness in 
the epigastrium. The laboratory examinations were all within normal limits. The gastro- 
intestinal series was negative except for an irregular appearance of the second portion of the 
duodenum and an area of persistent narrowing 114 inches beyond the cap. 


The patient was discharged following a period of study, but returned one month later, 
and an exploratory laparotomy was performed because of persistence of the symptoms. The 
only positive finding at operation was a cholecystoduodenocolic membrane, which was divided. 
The patient improved for a few months, but has had a recurrence of the symptoms. It is 
probable that the symptoms are on a psychogenic basis, and the congenital membrane was not 
the cause of the trouble. 


DISCUSSION 


Congenital peritoneal bands about the gall bladder, duodenum, and colon 
are quite common, but they cause symptoms in relatively few individuals. The 
symptoms which may occur as a result of the bands most commonly resemble 
those of gall bladder disease, of duodenal irritation, or of obstruction. The 
symptoms are usually not completely typical of either of these conditions, and 
unless there is definite abnormality of the duodenum by x-ray examination, the 
diagnosis is frequently very difficult. It should be emphasized that the mere 
diagnosis of bands by x-ray examination is not sufficient reason for operation un- 
less the patient’s symptoms and clinical course point definitely toward the gall 
bladder or duodenum. The reason the bands cause symptoms is not always clear, 
but it is usually because of mechanical partial obstruction, either of the ampulla 
of the gall bladder or of the duodenum. The patients with severe pain and per- 
sistent symptoms have been, in our experience, relieved by operation. Those 
patients who have less definite symptoms, that is, those who have had only in- 
digestion and indefinite pain have a much poorer chance of being helped by 
division of the bands. 

The diagnosis of these congenital bands should not be made until the pa- 
tient has been studied carefully to rule out the more common causes of upper 
abdominal pain, such as cholelithiasis, duodenal ulcer, etc. The operative treat- 
ment should not be undertaken until a careful medical regimen has failed to 
relieve the symptoms. Simple division of the bands with reperitonization 
of the raw edges is all that need be done at operation. In those patients whose 
symptoms have resembled gall bladder disease, cholecystectomy has often been 
performed, but the patients who had cholecystectomy did not have a higher per- 
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centage of relief of symptoms than did those with simple division of the bands. 
Homans originally advised that some type of plastic procedure be performed on 
the duodenum in those cases where definite narrowing was present. Pyloroplasty 
was considered necessary only once in our series. The operative failures are 
usually due to incorrect evaluation of the cause of the patient’s symptoms rather 
than to inadequate operative procedures. It would probably be more nearly 
correct to say that too many of these patients have been operated upon, and the 
proper clinical attitude should be one of skepticism unless the clinical picture is 
very definite. 
CONCLUSION 


1. Congenital peritoneal membranes about the duodenum, gall bladder, and 
colon (the cholecystoduodenocolic membrane) occur in 18 per cent or more of 
individuals, but cause symptoms of upper abdominal pain in a very small per- 
centage. Only eighteen cases have been encountered at the Strong Memorial 
and Rochester Municipal Hospitals in which these bands have been considered 
the cause of symptoms. 

2. The symptoms caused by these congenital membranes resemble gall blad- 
der disease and/or duodenal ulcer. 

3. Operative intervention is justified only in selected cases, and those pa- 
tients having severe pain are most benefited. 
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CLINICAL MANIFESTATIONS OF LUMBAR SPINAL ARACHNOIDITIS 
A Report or THIRTEEN CASES 


J. FrRENcH, M.D., RocHEster, N. Y. 


(From the Department of Surgery, Division of Neurosurgery, University of Rochester 
School of Medicine and Dentistry) 


HE term spinal arachnoiditis has been loosely used in the past to describe 

a series of poorly understood aseptic inflammatory processes of the lepto- 
meninges. The clinical manifestations of arachnoiditis are obscured by the 
factors listed here. Failure to recognize these varients has resulted in fathom- 
less confusion. 


1. The local pathologic manifestations of arachnoiditis may vary consider- 
ably. Descriptions of the diffuse, disseminated, circumscribed, cystic, and ad- 
hesive forms as well as of many other less common subdivisions are available. 

2. It may occur at various levels and to different degrees initiating widely 
differing clinical changes. It is probable that most of the literature on the sub- 
ject concerns only the more advanced forms of the disease, and that milder 
manifestations are common yet go unrecognized. 

3. The described etiologic factors initiating arachnoiditis are legion. While 
a primary form is possible, it seems likely that it is usually secondary to other 
processes which in themselves produce clinical variation in symptoms or signs. 

4. There is great individual variation in the clinical course of patients with 
arachnoiditis. 

5. The various forms of spinal arachnoiditis often produce clinical mani- 
festations which closely simulate those of another poorly understood group of 
conditions including Guillain-Barré syndrome, Landry’s ascending paralysis, 
radiculomyelitis, polyradiculitis. 


It is, however, well documented that aseptic arachnoidal inflammation may 
commonly be associated with other primary diseases of the spine or spinal cord. 
The lumbar spine is particularly predisposed to injury and, in recent years, 
stress has been placed on intervertebral dise abnormalities as the source of a 
large percentage of previously unexplained low back symptoms. The possibility 
of intradural inflammatory changes complicating these low back abnormalities 
has been dealt with lightly, but sporadic reports on spinal arachnoiditis asso- 
ciated with protruded intervertebral dise are available. 

For this reason, an evaluation was undertaken of patients with spinal arach- 
noiditis in the lumbar region. Of approximately 200 patients explored for pro- 
truded intervertebral dise at this hospital, thirteen were found to have local 
arachnoiditis. Eight of these patients had protruded intervertebral discs. The 
remaining five were early cases, and protrusion may have been overlooked. They 
presented, however, clinical findings indistinguishable from those seen with dis- 
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cogenetic disease and are included here as examples of arachnoiditis probably 
on that basis. Intradural exploration was infrequently performed so it is prob- 
able that arachnoiditis may have been present in a much higher percentage of 
the eases. In all thirteen cases of this series, however, intradural verification 
was obtained and, in three of these, histologic sections of the arachnoid were 
made. An example is included in Fig. 3. 

The results seem to indicate that intradural arachnoidal irritation is fairly 
common and may be frequently associated with intervertebral dise disease. The 
term localized spinal arachnoiditis is here used to indicate what appears to be 
an intrathecal aseptic inflammatory process adjacent to and resulting from 
intervertebral dise disease in the lumbar spine. The term inflammation is used 
to indicate arachnoid hyperplasia with subsequent thickening and formation of 
collagenous adhesions. 


CLINICAL DATA 


Etiology.—In this series, there were nine men and four women ranging in 
age from 25 to 62 years. There were only four who gave a history of significant 
trauma, but twelve gave a history of chronic backache of six months to thirty 
years’ duration. The onset of acute symptoms occurred less than two months 
before hospital admission in eleven, and less than two weeks before admission 
in six patients. 

At this hospital, spinal arachnoiditis has been verified at operation in 
eighteen cases. In an additional nine cases it has been strongly suspected by 
virtue of abnormal spinal fluid and myelographiec changes supplementing com- 
patible clinical findings. The incidence of lumbar arachnoiditis in this series 
would then be 46 per cent, a figure which is at variance with the usually de- 
seribed high incidence of dorsal involvement in this disease. 

Clinical Description.—The clinical findings in this group of patients were 
essentially similar, but there were rather marked differences in the degree and 
extent of the history and physical changes encountered. 

History.—In most eases, there was an acute onset or increase of symptoms 
superimposed on a previous prolonged history of chronic or intermittent back- 
ache. Pain radiating in either or both lower extremities was present in all 
patients except one, where it was localized to the left sacroiliac region. The 
pain was variously reported as ‘‘shooting,’’ ‘‘burning,’’ ‘‘eramping,’’ and ‘‘ach- 
ing.’’ Some form of paresthesia was present in eleven cases and weakness in 
the legs was reported in five cases. Muscular twitching was present in four 
cases. In the more advanced cases, sphincter disturbances (four patients) and 
marked muscular weakness or paralysis (four patients) were reported. 

The reported symptoms were somewhat patchy and diffuse, being bilateral 
in seven patients. In five patients, pain or paresthesia was present to some 
degree in one upper extremity as well as in the legs. 

Physical Findings.—The findings on physical examination varied from al- 
most nothing to evidence of advanced cauda equina compression. Some degree 
of stiffness, limitation of motion, spasm, and tenderness in the back were re- 
ported in ten patients and sciatic stress tests were positive in the same number 
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of cases. Muscular weakness or atrophy was present in nine patients amounting 
to marked weakness or paralysis usually in the feet in three instances. Objec- 
tive sensory changes were noted in twelve cases, but in only six was the sensory 
change localized to one leg in the distribution of a single nerve root. Reflex 
changes were present in twelve cases, but a single reflex was altered in only six 
patients. Of the remaining cases, two or three reflexes in the lower extrem- 
ities were bilaterally altered in five, and both ankle jerk and knee jerk unilater- 
ally diminished in one instance. 

To evaluate the degree of advancement of physical changes, the patients 
were divided into three groups. One patient, considered to have slight physical 
evidence of arachnoiditis, showed no reflex changes, minimal back abnormalities, 
equivocal sensory changes, and was not acutely ill. Four patients with advanced 
changes were acutely ill, had bilateral weakness or paralyses in the legs, marked 
sensory changes, and sphincter abnormalities. The remaining eight patients 
considered to show moderate changes had definite neurologic abnormalities con- 
sisting of reflex and sensory abnormalities and alteration of back and leg 
function. 

Subarachnoid Studies.—The results of the subarachnoid studies are listed 
in Table I. Spinal fluid protein and mechanics were reported in eight cases. 
Increase in protein from 40 to 680 mg. per cent was present in six cases and 
manometric block in one case. Subsequent readings were done in two cases, 
three and seven days after the initial spinal puncture, showing drops from 50 
to 7 mg. per cent in one and from 55 to 30 mg. per cent in the second. In one 
instance, the puncture was done below a complete block (protein 630 mg. per 
cent) and in one case by cisternal approach (protein 20). 

Myelograms.—Contrast subarachnoid studies were done in all cases, usu- 
ally with Pantopaque. Complete block was present in seven cases, and localized 
abnormality, usually associated with a ragged appearance for a segment above 


TABLE I. SUBARACHNOID STUDIES 


penn LUMBAR PUNCTURE 
SYMP- FIRST ; SECOND MYELO- 
F.S. L4 3 days 1 wk. 80 Block L3 
M.D L3 3 wk. 4 wk. 630 L3 Block L2 
E.R L4 2 wk. 6 wk. Block L4 
J.G. L4 2 wk. 3 wk. 60 Block L4 
J... L3 2 wk. 3 wk. Defect L4 
C.C. L4 12 wk. 14 wk. Defect L4 
J.H L4 8 wk. 8 wk. 40 Block L4 
S.8. L5 7 mo. 7 mo. 20 Block L5 
(cister- 
nal) 
A.H. 14 2 yr. 2 yr. 25 2} yr. 20 Defect L4 
R.A. L3 5 wk. 5 wk. Defect L3 
B. O. L3 3 hr. 3 days 50 10 days 7 Defect L4 
J.C. L4 2 wk. 24 wk. 55 4 wk. 30 Defect L4 
PL. L4 6 wk. 8 wk. 25 Block L4 


D.A.O., Days after onset. 


P., Protein. 


B,, Manometric block, 
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or below the defect, noted in the remaining six cases (Fig. 1). Myelograms 
were repeated in two cases, four weeks and one year after operation. In one 
patient a simple defect resulting from an extruded nucleus pulposus was orig- 
inally seen. Two weeks after operation, rapid increase in symptoms occurred, 
and a complete block was found on myelography. At operation, extensive loeal- 


Fig. 1 (Case 1).—Myelogram showing defect with associated ragged appearance to opaque 
column frequently seen in localized arachnoiditis. 
ized arachnoiditis without extradural compression was encountered (Fig. 2). 
The other patient showed little change on repeat subarachnoid visualization one 
year following myelography and removal of dise protrusion, and on re-explora- 
tion showed arachnoiditis without extradural compression. 
Roentgenograms.—Roentgenograms in this group of patients were not par- 
ticularly helpful. Narrowed interspaces corresponding to the level of nucleus 
protrusion were present in only two cases, 
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Operative Findings.—In three patients, extrusion of the nucleus pulposus 
was encountered and in five, local protrusion was present. In the remaining 
five cases significant protrusion was not encountered, but many of these were 
early cases and intervertebral dise abnormalities may have been overlooked. 

The subarachnoid space was explored in all cases and localized arachnoiditis 
encountered. This process was manifested as a thickened milky-appearing 


A. B. 


Fig. 2 (Case 5).—Myelograms on the same patient at an interval of six weeks during 
which time arachnoiditis developed. A shows a simple defect at the fourth lumbar segment 
with indentation of the column and elevation of the root. B shows essentially a complete 
ragged appearing block. 
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arachnoid with localized gross matting together by adhesions of the filaments of 
the cauda equina. The process usually extended one to two segments above the 
protruded nucleus pulposus, and was frequently sufficiently marked to cause 
complete pantopaque obstruction well above the extradural compression. In 
two instances of complete obstruction, in fact, no extradural protrusion was 
encountered. Operation was usually undertaken four to ten weeks after onset 
of acute symptoms and the adhesions were quite firm at this time. There was 
some increase in vascularity but edema of the roots was not prominent. In two 
instances, however, the filum terminale was considerably enlarged. 

Pathologic sections were available on three of the thirteen patients ex- 
plored, and an illustrative example of a greatly thickened arachnoid obtained 
from one patient (M.D.), compared to a normal and a hyperplastic arachnoid 
membrane, is included in Fig. 3. These sections indicate the type of inflamma- 
tory reaction seen in aseptic arachnoiditis. There is little if any leucocytic 
response even in the active stage, but simply a cellular proliferation of the 
arachnoid. The end result is a greatly thickened, collagenous membrane asso- 
ciated with adhesions of similar structure. 

Course.—Follow-up was under one year in three cases, under three years 
in four cases, and over three years in five cases. In one ease, no follow-up was 
available. One patient was essentially unimproved; four were pain free but 
one had marked neurologic residua; three were improved but still had pain; 
and four were improved but reported intermittent episodes of back and leg pain. 
Postoperative radiation therapy was given to three patients with equivocal 
improvement. 

Postoperatively, improvement was usually slow but progressive. Two pa- 
tients only had subsequent acute episodes suggesting reactivation of localized 
subarachnoid aseptic inflammation. 


CASE REPORTS 


CASE 1 (S.M.H. No. 192019).—C. C. was a 34-year-old man who fell approximately one 
year before admission and immediately complained of pain in the back. Subsequently the 
pain involved the right leg and later the right arm. These symptoms were continuously in- 
creasing to the time of hospital admission. 

On examination there was paraspinal muscle spasm, limitation of forward and lateral 
flexion, a limping gait, reported patchy hypesthesia of the entire right side of the’ body start- 
ing in the region of the eighth cervical segment, and a questionably decreased right ankle jerk. 

Roentgenograms of the spine were not particularly remarkable. A pantopaque myelo- 
gram revealed a definite defect opposite the fourth lumbar interspace (Fig. 1). 

At operation a herniated nucleus pulposus was not encountered. On opening the dura 
the cauda equina in this localized area was found to be involved in a tangle of adhesions in 
the midst of which was a markedly enlarged filum terminale. 

Postoperatively, he was considerably improved and complained of no pain at the time 
of discharge from the hospital. He did not return for follow-up. 


Comment.—This ease illustrates chronic onset of symptoms, spread of com- 
plaints, and patehy ineonstant equivocal physical findings in the presence of 
advanced adhesive changes in the cauda equina. Protruded intervertebral dise 
was not encountered. 
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Fig. 3.—Photomicrographs (hematoxylin and eosin) of normal and inflamed arachnoid 
membranes under low (a) and high (b) power. Normal arachnoid is shown in 1. Hyperplas- 
tic arachnoid changes without leucocytic or vascular reaction is seen in 2 (patient with 
arachnoiditis associated with spinal cord tumor). The tremendously thickened collagenous 

* membrane (3) represents the end stage of the process (Case 4). 
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CASE 2 (S.M.H. No. 192859).—S. 8., a 32-year-old man, first noticed backache one and 
one-half years before admission while hospitalized because of erysipelas of the face. It lasted 
three months and then disappeared until seven months before admission, when back pain re- 
eurred accompanied by pain in both legs. During this seven-month period he had undergone 
an unrevealing exploratory laminectomy and two spinal fusions elsewhere, without relief. 

On admission, he was found to have limitation of forward flexion with paraspinal muscle 
spasm, positive sciatic stretch tests, absent left ankle jerk and diminished right knee jerk, and 
hyperesthesia of the right outer calf. 

A cisternal myelogram demonstrated distortion at the fourth lumbar segment and a 
block at the fifth. The cisternal fluid protein was 20 mg. per cent. 

On exploration, a protruded intervertebral dise was removed from the fifth interspace 
on the left, and gross cauda equina adhesions and matting to above the fourth lumbar seg- 
ment were encountered on opening the dura. 

The postoperative course was uneventful and the patient reported himself well three 
years later. 


Comment.—This ease illustrates chronic back and leg disability, unrelieved 
by three operations, which responded well to removal of a protruded interverte- 
bral dise. Localized subarachnoid inflammation was marked and had produced 
moderate but definite neurologic changes. The symptoms relieved by the final 
operation were essentially those present from the onset of disability. 


Case 3 (S.M.H. No. 199505).—F. 8. was a 29-year-old housewife who developed back pain 
following a normal pregnancy eighteen months prior to admission to the hospital. She re- 
sponded well to conservative therapy until three days before admission when she suddenly 
developed severe pain in the back and both legs, numbness in the saddle area and both legs, 
marked weakness of the feet, and urinary retention. 

On examination, she was found to have marked tenderness over the fifth lumbar spine; 
sensory changes in the saddle area, both feet and lateral thighs; marked weakness in both 
feet; a distended bladder; absent ankle jerks bilaterally. 

Roentgenograms of the lumbar spine showed narrowing of the third, fourth, and fifth 
intervertebral spaces. Pantopaque myelogram showed a complete block at the third lumbar 
segment. Spinal fluid protein was 80 mg. per cent. 

At operation, an extruded nucleus pulposus was removed from the fourth lumbar inter- 
space. Because the block persisted, the dura was opened and the cauda equina seen to be 
grossly matted together in an adhesive mass. 

Postoperatively, the pain disappeared, but three years later she still had some anesthesia 
and residual foot drop on the left side. 


Comment.—The ease illustrates the acute onset of symptoms and rapid 
progression of neurologic changes to the point of advanced cauda equina com- 
pression. The spinal fluid protein was elevated even though the puncture was 
done above the site of obstruction. The myelographie block was a full segment 
above the extruded nucleus pulposus because of the extensive adhesive process 
visualized at operation. Convalescence was satisfactory although neurologic 
residua persisted three years after operation. 


CaSE 4 (S.M.H. No. 192500).—M. D. was a 62-year-old Italian man who first noticed 
twitching in the arms and legs two months before admission. Three weeks before admission 
he noticed rather severe back pain and pain in the left leg associated with weakness in both 
legs. At this time he also noted some numbness in the legs below the knees. 

On physical examination, he showed evidence of marked weight loss; hypesthesia to pin- 
prick corresponding to levels of about the first lumbar segment on the right side and the third 
lumbar on the left was present. There was marked weakness of both legs and moderate weak- 
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ness in the arms, fibrillary twitchings in the arms and legs, a diminished left knee jerk, and 
absent right knee jerk and both ankle jerks. The rectal sphincter was notably relaxed. 

Sugar was present in the urine and a fasting blood sugar was 200 mg. per cent. Lumbar 
puncture showed evidence of a complete block and the protein content was 630 mg. per cent. 
Cisternal spinal fluid, however, showed a protein of 25 mg. per cent and a lipiodol myelogram 
three weeks after the onset of symptoms demonstrated a complete block in the region of the 
second lumbar segment. A laminectomy was performed three days later and an extruded 
nucleus pulposus encountered between the third and fourth lumbar segments on the right side. 
The dura was opened and a catheter passed cephalad at which time an obstruction was en- 
countered one interspace above. Exposure was extended and the cauda equina was found to 
be completely matted together by an inflammatory process involving these segments. After 
partial separation of the nerves it was possible to pass a catheter freely. 

Convalescence was slow but steady. The patient was last seen three years after opera- 
tion at which time he was completely asymptomatic and working at hard labor. 


Comment.—This case illustrates advanced patchy neurologic changes out 
of proportion to the local extradural irritative process. The fibrillary twitching 
and upper extremity complaints have been observed in other patients. The high 
spinal fluid protein in this case occurred in fluid which had been removed from 
below a complete block. Again the visualized block was well above the extra- 
dural compression. Recovery was complete. 


Case 5 (S.M.H. No. 153116).—E. R. was a 44-year-old woman with a twelve-year history 
of chronic backache. Four months before admission she developed pain in the right leg. On 
admission to the hospital she was found to have limitation of movements of the back, positive 
right sciatic stress tests, weakness of the right leg, and a diminished right ankle jerk. A pro- 
truded intervertebral disc was removed at the fourth lumbar space after visualization of a 
simple but definite defect in that area by myelography (Fig. 2). 

She was relieved of pain postoperatively until the fourteenth day when she again com- 
plained of pain in the back and right leg. Pain and numbness subsequently became bilateral, 
and on examination sensory changes, weakness, and impaired ankle jerks were present bi- 
laterally. There was some associated bladder disturbance. Myelogram was repeated three 
weeks later at which time a complete block was apparent at the fourth lumbar segment. At 
operation, extradural scarring was present, but there was no evidence of nerve root compres- 
sion. The dura was opened and a localized mass of dense adhesions encountered. 

The postoperative course was one of very slow but gradual improvement. X-ray therapy 
was given but the results were not notable. ‘wo and one-half years later the patient had 
persistent pain in both legs but was active and able to take care of her household duties. 


Comment.—This case demonstrates sudden onset and rapid progression of 
manifestations of spinal arachnoiditis two weeks after operative removal of a 
protruded nucleus pulposus. The patient considered herself improved by oper- 
ation, but had persistent complaints two and one-half years later. 


DISCUSSION 


The propensity of the leptomeninges to respond to irritation has been shown 
both experimentally and clinically many times. Experimentally,’ relatively 
minor traumas have been shown to produce such irritation, and arachnoiditis 
has been induced by application of laked blood, autologous and heterologous 
sera, homologous tissue, cellophane, various chemicals, and even Ringer’s solu- 
tion. Furthermore, local injury to the arachnoid without injury to the dura 
has been shown to produce fairly widespread inflammation to both dura and 
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leptomeninges.? Clinically, leptomeningeal inflammation has been observed fol- 
lowing a wide variety of injuries from chemical, particulate, foreign body, trau- 
matie, degenerative, infectious, and other stimuli. The varying character of the 
inflammation produced and the reported causes have been outlined elsewhere 
and will not be included here.* 

Most of the clinical discussions on spinal arachnoiditis have been concerned 
with what must represent the more extensive or advanced form of the disease.*? 
Allusion has been made, however, to milder forms of irritation, particularly in 
relation to intervertebral disc disease* and spine abnormalities.® It is probable 
that minor arachnoidal irritation occurs very frequently, usually as a secondary 
irritative process, and becomes recognized only when it progresses to such pro- 
portions that crippling neurologic changes present themselves. 

It seems clear that localized inflammatory changes can frequently result in 
the spinal meninges as they can in other serous cavities from acute or chronic 
irritative processes. The predominence with which spinal abnormalities occur 
in the lumbar region in the form of intervertebral dise disease, instability from 
many causes, trauma, ete. would, therefore, predispose this area to localized 
arachnoiditis. 

The clinical manifestations presented by these patients with localized lumbar 
inflammatory processes were essentially similar, yet there were notable differ- 
ences in extent and intensity of symptoms and in clinical course. Rather meager 
clinical findings were noted in one group, yet at operation well-developed arach- 
noid adhesions were found. Paradoxically, others with arachnoiditis in the same 
area showed acute, rapidly progressive, crippling neurologic changes. It seems 
probable that arachnoid irritative changes may gradually or intermittently de- 
velop or may be much more fulminating, depending upon the local stimulus. 
The inflammatory process may completely subside coincident with the removal 
of the irritative lesion, may result in the formation of immobilizing adhesions, 
or may recur. The resultant clinical manifestations would vary, therefore, 
according to the degree of subarachnoid irritation and to the structural predis- 
posing changes. 

From an evaluation of these patients, it would appear that preoperation 
determination of arachnoiditis associated with intervertebral disc disease would 
be difficult but possible. Certain elements in the history and examination may, 
however, suggest the possibility of its presence. 

1. The spread of symptoms and findings out of proportion to those pro- 
duced by compression of a single localized root appear to be most suggestive. 
Bilateral changes were frequently present in these patients and patchy sensory 
abnormalities corresponding to higher levels than the suspected area of com- 
pression were encountered. 

2. The acute onset of symptomatology referable to the lower lumbar spine, 
particularly in people with chronic or recurrent back complaints, is commonly 
seen in association with protruded intervertebral dise. The frequeney with 
which such dramatic onset occurred in the patients reported in this study, par- 
ticularly when associated with diffusion or rapid progression of symptoms and 


r ; 
l ; 
t 
i 
i 
= 
a 
A 


728 SURGERY 


findings, suggests that intradural irritative processes may well be present and 
may possibly even help to explain the intermittent or acute manifestations of 
known persistent dise protrusions. 

3. An elevated spinal fluid protein with or without block should also sug- 
gest intradural complications. Since spinal fluid protein elevation is encoun- 
tered in over one-half the patients with protruded intervertebral dise,’® it is 
difficult to draw valid conclusions regarding such elevation. There is evidence 
from two patients reported here, and from five others not included, that spinal 
fluid protein and even manometric block may undergo rapid changes even in a 
few days. One patient with arachnoiditis of the dorsal spine showed a protein 
drop of from 400 mg. per cent to 15 mg. per cent in eleven days, and a subse- 
quent rise to 600 mg. per cent thirty days later. It seems likely, therefore, that 
the spinal fluid protein is elevated at some stage in spinal arachnoiditis. In 
considering increased protein content of spinal fluid as an exudative rather than 
obstructive phenomenon the possibility of arachnoiditis may be entertained un- 
der these circumstances. 

4. The myelogram may be helpful in directing attention to complicating 
leptomeningeal involvement. Block was present in over one-half of these pa- 
tients, and, in still other cases, there was a ragged appearance of the visualized 
column in addition to a defect on the film. 

The treatment of patients with spinal arachnoiditis complicating interver- 
tebral dise disease should be directed primarily at the structural abnormality 
initiating the irritative arachnoid lesion. Three of seven patients on whom 
protruded intervertebral dises were removed continued to have significant pain, 
while three of five patients on whom dise protrusions were not encountered had 
persistent notable discomfort. A direct surgical attack at the arachnoiditis was 
not frequently undertaken. Such interference portends more direct damage to 
the cauda equina than improvement from release of vascularized adhesions. The 
results of roentgen therapy have not been impressive at this clinic. 

It seems likely that the propensity to form adhesions in the subarachnoid 
space varies considerably in different people in much the same manner as is 
known to be the ease in the large serous or synovial cavities. When such adhe- 
sions occur as the result of irritation from a protruded intervertebral disc, the 
typical anamnesis for such protrusion is altered and the possibility of per- 
sistence of symptoms after surgical correction increased. There is evidence, 
mainly from myelographic and manometrie studies on these and other patients, 
to suggest that regression of the localized adhesive or inflammatory process may 
occur. Persistent adhesions, however, undoubtedly can perpetuate pain and may 
be an important factor in that group of patients whose symptoms persist after 
removal of a nucleus pulposus. 


SUMMARY 


1. An analysis of thirteen varified cases of localized spinal arachnoiditis in 
the lumbar region is presented, of which eight were associated with protruded 
intervertebral disc. In remaining five cases, no dise protrusion was encountered. 
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2. Factors of possible significance in the diagnosis of localized arachnoiditis 
are felt to be: sudden onset of symptoms; patchy, diffuse physical findings out 
of proportion to single root compression; increased spinal fluid protein; and 
myelographie abnormalities. 

3. The operative findings consisted chiefly of thickened arachnoid and lo- 
calized agglutination of the cauda equina filaments by dense adhesions. 

4. It is suggested that spinal arachnoiditis may be a common complication 
of intervertebral dise disease. 
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PERFORATION OF A DUODENAL ULCER DURING 
ROENTGEN EXAMINATION 


J. A. ScHILLING, M.D., RocHesTer, N. Y. 


(From the Department of Surgery, The University of Rochester School of Medicine 
and Dentistry) 


ERFORATION of a peptic ulcer during or shortly following barium con- 

trast meals is a dramatic though uncommon occurrence. Because of their 
spectacular and startling nature, most cases that occur are reported. Seldom, 
however, are there follow-up studies on these cases with regard to the most 
interesting aspect, namely, the immediate course and the later disposal of the 
contrast substance in the peritoneal cavity. Considerable research has been 
conducted in animals regarding the peritoneal response to foreign materials. 
Also, animal and post-mortem experiments have been performed in an attempt 
to trace the various routes and method of spreading infection and peritoneal 
effusions. It is, therefore, a rare opportunity to observe the immediate and 
later course of barium sulfate in the peritoneal cavity of a man for several 
months following its accidental introduction through a spontaneous duodenal 
perforation. This occurred in fluoroscopy during the course of a routine gastro- 
intestinal roentgen examination. 


In the cases reported in the literature most peptic ulcers that have per- 
forated in relation to barium contrast meals have perforated a few hours or 
days following the ingestion of the contrast substance. In such cases little or 
no barium contaminated the peritoneal cavity. Very few cases were actually 
observed in fluoroscopy at the time of examination. Himmelmann,* Paas,'* and 
Buttner and Fangerau' found a significant relationship between perforation of 
peptic ulcers and roentgen examination. Panek’ reported that 22 per cent and 
Himmelmann’ reported that 29.4 per cent of the perforated gastric and duodenal 
ulcers seen by them followed a barium meal and roentgen examination. Singer,?® 
at the Cook County Hospital in Chicago, found no such incidence. Out of 500 
perforated ulcers only four occurred after a barium meal, an incidence of 0.8 
per cent. During this period 5,000 roentgenologic examinations were carried 
out in patients with peptic ulcers. Therefore, the incidence of perforation fol- 
lowing eyamination of all unruptured peptic ulcers was 0.08 per cent. Eckman® 
at Duluth reported five cases of perforation following barium ingestion in a 
series of 500 cases of perforated peptic ulcers. At that clinic 1,500 gastro- 
intestinal roentgen examinations were averaged per year for all reasons. The 
ease reported here is the first in the history of this hospital, now almost twenty 
years old. Here also, an average of 1,500 gastrointestinal roentgen examinations 
for all reasons are carried out yearly. Recently, the total number of such 
examinations approached 2,500 per year. During the same perid@ there have 
been nearly 200 perforated peptic ulcers. None of these were relatéd to barium 
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ingestion and roentgen examination. Thus, despite foreign statements to the 
contrary, the perforation of an ulcer during or immediately following gastro- 
intestinal roentgen examination is a rare event. Heavy palpation during 
fluoroscopy, as described and stressed in German reports, may account for this 
diserepaney in incidence. 

At present, fifty-seven cases have been found in the literature. Singer 
collected thirty-four cases and added four of his own. Buttner and Fangerau 
reported fifteen cases in the literature not mentioned by Singer and added one 
of his own. Paas added two eases to his review of this literature. Thomas” 
reported a single case. Johanson’ and Toropov’! listed cases, although unfortu- 
nately in journals unobtainable. 

The subject of barium in the peritoneal cavity has been studied by three 
observers. Himmelmann,’ using twenty-one healthy dogs, perforated their 
stomachs with cautery after instilling varying amounts of barium and sterile 
and unsterile food. At a second laparotomy the perforations were closed. He 
eoneluded that perforations following a contrast meal of barium were more 
dangerous than after the usual nutritive feedings in dogs. Accordingly, a 
similar situation in man was judged to be more serious. He noted roent- 
genographically an early widespread diffusion of barium. Microscopically, he 
observed an encapsulating foreign body type of reaction in the peritoneal 
cavity. 

Paas in more extensive experiments found that pylorospasm occurred after 
perforation of the duodenum in dogs. There was a marked delay in contamina- 
tion of the peritoneal cavity with barium contained in the stomach under such 
circumstances. This delay lasted often more than five hours compared with the 
rapid contamination occurring after perforation of the stomach. There was a 
much higher mortality after perforation of the stomach than after perforation 
of the duodenum. Barium injected into the peritoneal cavity was found to 
diffuse rapidly and to cause death within twenty-four hours if more than 50 c.e. 
of barium suspensions were used. His microscopic findings were similar to 
those of Himmelmann. 

Thomas” made a very careful study of the peritoneal reaction to barium 
sulfate by injecting 0.2 to 0.4 ©. of barium sulfate suspension into the 
peritoneal cavities of albino rats. He concluded that there was a transient, 
nonspecific polymorphonuclear leucocyte migration, a marked lymphocytic and 
macrophagic response, and later encapsulation with granulation tissue. Most 
of the barium sulfate particles were phagocytosed by macrophages. Foreign 
body giant cells formed only late and in small numbers. He stated that the 
peritoneal response differed from the classical foreign body reaction in that 
there was an intense and persistent lymphocytic and polyblastic reaction with 
delayed and slight formation of giant cells. No statements were made regarding 
the intraperitoneal lymph nodes. 

Attention should be called to the recent paper of Simer*’ regarding the 
drainage of India ink and indigo carmine from the peritoneal cavity of cats. 
He noted free ink in the lymphatics of the diaphragm and in the parasternal 
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lymph trunks and sternal lymph nodes within a few minutes of injection. A 
large amount of the material remaining in the peritoneal cavity adhered to the 
greater omentum and was rapidly immobilized by a fibrinous deposit. Later 
almost all particles were picked up by macrophages and carried deeper into the 
interstitial connective tissue of the omentum. 

The subject of peritoneal reactions, the intraperitoneal absorption of vari- 
ous foreign substances, cellular response to foreign materials, and the ultimate 
disposal of particulate matter, has been extensively studied. The reviews and 
the experimental studies of Webb,?* Mackmull and Michels,“ Bolton,” Cunning- 
ham,** Hahn and associates,* and Miller and associates’? may be referred to 
for complete discussion of specific aspects of these questions. In general, 
peritoneal absorption of fluids and foreign substances is accomplished through 
the diaphragm, omentum, mesentery, and the peritoneal surfaces with extra- 
ordinary rapidity. The type of material and the size of the particles influence 
the rate and degree of absorption as well as the type of cellular response. 
Neutrophiles, macrophages, and mesothelial cells are essential in the removal of 
particulate matter. The absorbed material is widely distributed in the omentum, 
liver, spleen, lungs, and distant organs of various animals through the subserous 
capillaries and lymphatics. These remarkable peritoneal responses are not 
restricted to finely divided particulate matter. The encapsulation of almost 
every conceivable type of foreign body including drains has been the subject 
of innumerable papers. The case to be presented is further evidence of the 
remarkable protective ability of the peritoneal cavity of man. Moreover, in this 
single case, there is corroboration of important experimental conclusions to be 
discussed later. 
CASE REPORT 


W. B. (No. 235220) was admitted to the Rochester Municipal Hospital for the first 
time July 17, 1945. He was a 72-year-old white man, single, kitchen helper, with the chief 
complaints of anorexia, diarrhea, and abdominal pain of one-month duration. 

The patient had been in good health until one month before admission when he noted 
a stabbing, burning, epigastric pain, that was most severe around midnight. The pain 
was not related to meals, but was partially relieved by food. At the same time he noted 
pain about the heart, that radiated down the left arm, which was more marked on exertion. 
During this period he suffered alternate bouts of constipation and diarrhea with complete loss 
of appetite, and a weight loss of ten to fifteen pounds. One week before admission the pa- 
tient vomited frequently, although the vomitus contained no black or coffee-ground material. 
The night before admission the patient passed two large black tarry stools. He had a 
similar bout one year before admission that subsided spontaneously. 

The past history revealed no serious illnesses, operations, injuries, or other hospital 
admissions and was noncontributory. 

Physical examination at the time of admission revealed a well-developed, thin man 
in no acute distress although appearing chronically ill. The temperature was 36.7° C., the 
pulse 76, and the respirations 18 per minute. The blood pressure was 164/82. The skin 
was dry with loss of elasticity. A cataract was noted in the left eye. Teeth were carious. 
The heart and lungs were within normal limits. There were palpable, shotty cervical and 
axillary lymph nodes. Abdominal examination revealed epigastric tenderness without spasm 
on deep palpation. The liver was palpated at the costal margin. 

Laboratory studies at the time of admission were within normal limits except a plasma 
protein of 5.5 Gm. per cent. 
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Two days after admission, a gastrointestinal roentgen examination was carried out with 
barium sulfate ingested as the contrast substance. A 250 c¢.c. suspension was swallowed, 
containing 200 Gm. of barium sulfate. During fluoroscopy, barium was observed to streak 
out to the right and the left of the duodenal cap and very promptly outlined the right lower 
boundary of the peritoneal cavity, An x-ray film taken one and one-half hours later showed 
barium spread widely throughout the peritoneal cavity though concentrated in the right and 
left lateral gutters. The blood amylase determined at this time was 80 units and white blood 
cell count was 5,000: per c.mm. 

The patient was removed to the operating room shortly after the last roentgenogram 
was taken. The abdomen was entered through an upper right rectus incision. At the time 
of operation the patient received 500 ¢.c. of citrated blood and 250 ¢.c. of plasma. A large 
perforation, 1.5 em. in diameter, was found on the anterior portion of the first part of the 
duodenum just distal to the pylorus. A great deal of black watery fluid was noted. Every- 
where there were flecks and small collections of whitish material which in the course of three 
hours were mixed and agglutinated by a fibrinous exudate. It was impossible to remove any 
barium without damaging the serosa of the intestines. Accordingly, as much of the free 
fluid was aspirated as possible and the perforation was closed transversely to the long axis 
of the duodenum with a double row of interrupted silk sutures. Omentum was sutured over 
the perforated area. The abdominal wound was closed tightly in layers with interrupted 
silk sutures. No drains or sulfonamides were placed in the peritoneal cavity. 

The postoperative course although somewhat stormy was much more uneventful than 
expected. The patient received intravenous glucose, saline solution, and amigen. Wangen- 
steen suction was applied to an indwelling Levine tube. Sulfadiazine was administered intra- 
venously, but discontinued after thirty-six hours because of a rising nonprotein nitrogen. 
Penicillin, 20,000 units, was given intramuscularly every three hours. The nonprotein nitrogen 
rose to 92 mg. per cent four days after operation and thereafter dropped slowly. A small 
pleural effusion developed in the right side of the chest one week after operation and slowly 
subsided without aspiration. At this time the plasma protein was 4.93 Gm. per cent, and 
shifting dullness was noted in the abdomen. Some peripheral edema of the lower extremities 
was also present. During the entire postoperative period after the first day, the patient was 
placed in a chair twice daily. Two weeks postoperatively the oral intake approximated 3,000 
calories a day. Coincident with the ability to tolerate and retain food, the patient began to 
improve clinically, and the total proteins rose to 5.6 Gm. per cent. During the first three 
weeks postoperatively the patient suffered from crampy abdominal pain and diarrhea. A 
large tender pelvic mass was palpable by rectum and slowly subsided. Four weeks post- 
operatively a mild superficial phlebitis of the lower extremities was noted and treated ex- 
pectantly with spontaneous remission. During the next month the patient was essentially 
asymptomatic. He was not discharged because of lack of convalescent facilities. During 
this period there was a persistent leucocytosis of 10,000 to 20,000 white cells per ¢.mm, with 
an eosinophilia averaging 23.5 per cent. This subsided slowly after discharge. 

The patient was discharged twelve weeks after admission. Two months later he ap- 
peared remarkably well. Appetite was good, there was no difficulty in bowel movements. 
There was no crampy abdominal pain or obstructive symptoms. The patient had gained two 
kilograms of weight. There was still some residual induration high in the pelvis on rectal 
examination. Four months later he appeared the same. All the induration in the pelvis 
palpable by rectum had disappeared. White blood cell count was normal; plasma _ total 
proteins were 6.9 Gm. per cent. 


DISCUSSION 


An important aspect of this case study is the corroboration of Mitchell’s'® 
research on the spread of intraperitoneal effusions. He injected finely sus- 
pended barium into the lesser omental sacs of human stillborn infants. He 
concluded that an effusion in the right subhepatie space overflows into the right 
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infracolic space between the liver, gall bladder, transverse colon, and falciform 
ligament. The effusion then involves the right lumbar gutter or paracolic 
groove by a spread across the ascending colon and cecum, The right subphrenic 
space is then involved, and not directly from the.subhepatic space as is com- 
monly thought. The left subphrenic space is involved by direct.spread from the 
left infracolic spaces and paracolic groove. The left subphrenic space is also 
involved to a lesser extent from the right and left subhepatic spaces. 


The first x-ray film (Fig. 1) shows very clearly the cascading of barium 
from the duodenal cap into the subhepatie space and downward to the right 
infracolic region. There is concentration of barium low in the right lumbar 
gutter. The subphrenic spaces are not involved in the effusion. The left lumbar 
gutter and superior boundary of the pelvis are clearly outlined. This view was 
taken one and one-half hours after the perforation occurred. Barium may be 
seen crossing the ascending colon in one area into the right paracolic region. It 
is interesting and important to note that the wide diffusion depicted here was 
observed almost immediately after perforation in fluoroscopy. 


Steinberg and Martin’® studied the diffusion and localization of intraperi- 
toneal infections by instilling radiopaque iodized oil in the pelves and ap- 
pendices of dogs. A ligature was tied tightly around the base of the appendix 
and its mesentery. The subsequent rupture of the appendix anc diffusion of the 
instilled material was observed and recorded roentgenographically. They noted 
a very rapid and uniform diffusion of the material throughout the peritoneal 
cavity. This has been noted by most observers who have instilled finely divided 
particulate matter into the peritoneum. There were greater densities of this 
material at the site of perforation, under the right diaphragm, and in the 
lateral gutters. A period of thirty-six hours was necessary for sufficient 
mobilization of the intraperitoneal defense mechanisms to prevent this diffusion. 
Their work very nicely demonstrates the extremely important fact that peri- 
toneal infections primarily diffuse widely and rapidly and are then localized 
secondarily by the peritoneal defenses. Their conclusions are supported by the 
observations in the case presented with respect to the rapidity and relative 
diffuseness of the spread of a heavy radiopaque substance, barium. As stressed 
by Steinberg and Martin, this diffusion is not inimical but an essential in the 
peritoneal defense mechanisms. 


After the first few days there was very little movement of the barium in 
the peritoneal cavity of the patient presented here. This coincides with the 
operative findings that the particles of barium were clumped and agglutinated 
to surrounding structures by fibrin three hours after perforation. The lateral 
gutters, pelvis, and particularly the right subphrenic region, were more densely 
outlined in the course of a few weeks (Figs. 2, 3, and 4). Thomas noted that 
the intestines were relatively cleared of barium particles within twenty-four 
hours in rats. There was a concomitant concentration of barium in the lateral 
gutters. This he attributed to the mechanical effects of peristalsis that he 
observed directly. A similar mechanism may have occurred in the patient re- 
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ported on with regard to the later movement of the barium-filled macrophages. 
During the last two months there has been essentially no change in the films of 
the abdominal cavity. 

To obtain gross material for personal microscopic study 50 ee. of an 
unsterile barium sulfate suspension were injected into the peritoneal cavity of 
three large healthy dogs, averaging 60 pounds in weight. The post-mortem 
findings in these dogs were interesting enough to warrant recording here. 

The barium suspension, containing 40 Gm. of barium sulfate, was injected 
through a 16 gauge needle into the right superior quadrant under nembutal 
anesthesia. The dogs were quite ill for one week and one appeared near death 


Fig. 1.—Flat abdominal x-ray film taken at time of perforation. Note barium concen- 
trations in the right and left lower quadrants. No barium is present deep in the pelvis or in 
the right subphrenic space. 
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for thirty-six hours. The dogs refused food, drank little water, retched, and 
vomited frequently. There was a period of anorexia after which the dogs ap- 
peared and acted completely normal. X-ray pictures were taken of the ab- 
domens of the dogs one, two, and three hours following injection, during which 


time a wide diffusion of barium was noted (Fig. 5). Barium was most dense at 
the site of the injection and remained there during the life of the animals. The 
dogs were sacrificed at intervals of 114, 3, and 4%4 months. In subsequent 
x-ray examinations of the peritoneal cavity before sacrifice, the barium par- 
ticles remained stationary. | 
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Post-mortem studies revealed barium sulfate most concentrated at the site 
of injection, encapsulated by dense fibrous and omental adhesions. Small 
deposits of barium were observed throughout all portions of the peritoneal 
cavity, the pelvis, and the undersurfaces of the diaphragm. Particles were 


Fig. 3.—Flat abdominal x-ray film taken thirty-eight days after perforation. There is 
essentially no change from previous films except greater densities of barium in the pelvis and 
right subphrenic areas. 


adherent to the bowel loops, liver, kidneys, spleen, and urinary bladder. Where- 
ever small deposits or particles were present there were also dense adhesions, 
particularly between bowel loops and to the parietal peritoneum. These required 
sharp dissection for separation. The mesenteric lymph nodes were enlarged, 
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and several were white with a pasty, amorphous substance on cross section. The 
lymph nodes near the internal mammary vessels at the second interspace in the 
thorax contained barium. A roentgenogram of the thorax of one dog just 
before death demonstrates the migration of phagocytosed barium to the lymph 
nodes in the thorax (Fig. 6). The third dog sacrificed showed a remarkable 


Fig. 4.—Flat abdominal x-ray film taken 139 days after perforation. There is essentially 
no change from previous films except migration of presumably phagocytized barium centrally 
in small amounts. 


picture with the lymphatics of the omentum and mesentery beautifully outlined 
by barium (Fig. 8). The microscopic picture was one of fibrous encapsulation 
of small clumps and particles of barium, round-cell infiltration, and a marked 
phagocytic cell response with ingestion of barium particles. Foreign body 
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giant cells were noted in certain areas in moderate numbers. The lymph nodes 
showed considerable hyperplasia of their lymphoid and reticuloendothelial tissue. 
In some the entire structure of the lymph node was destroyed by a stuffing of 
the sinusoids with macrophages filled with refractile barium particles (Fig. 7). 
Microscopie study of the omentum, shown in Fig. 8, revealed all barium particles 


Fig. 5.—Flat abdominal x-ray film of abdomen of a dog immediately after injection of 
50 cc. of a barium sulfate suspension into the peritoneal cavity. Note the rapid and wide 


diffusion. 


contained in large single and often multiple confluent macrophages. Except for 
an occasional lymphocyte, there was no accompanying inflammatory reaction or 
fibrosis. The omentum was also free of any adhesions in the areas shown, 
though densely adherent in other areas where it mechanically encapsulated 


2 
| 
: 
| 
i 
| 


740 SURGERY 


small and large clumps of barium. Except for the numerous dense adhesions 
to and between the various abdominal organs, no other abnormalities were noted. 


In repeated x-ray films of the chest of the patient reported, there is no 
evidence of infiltration of cervical or mediastinal lymph nodes with barium. 
Although there have been no symptoms suggestive of intestinal obstruction, it 
may be assumed that numerous intraperitoneal adhesions exist. The patient 
now shows no ill effects whatsoever from the experience and has no further 
ulcer symptoms. 


Fig. 6.—Substernal intrathoracic lymph node filled with phagocytized barium sulfate 
— one-half months after intraperitoneal injection of 50 ¢c.c. of a barium sulfate suspension 

One clinical finding that deserves special mention is the marked eosinophilia 
that occurred eight weeks postoperatively and which lasted for a period of 
approximately two months. At times this eosinophilia would reach 30 per cent 
of the differential count with a total white blood cell count of around 20,000 
per c.mm. At present, six months later, the white blood cell count is normal 


| 


SCHILLING: PERFORATION OF DUODENAL ULCER 741 


Fig. 7.—Microscopic picture of intrathoracic lymph node of a dog, shown in Fig. 6. Note 
the distortion of the normal architecture by barium-filled macrophages. 


Fig. 8.—Approximately 64 sq. cm. of greater omentum of a dog four and one-half months 
after the intraperitoneal injection of 50 ¢c.c. of a barium sulfate suspension. Note the dis- 
tribution of barium in the lymphatic channels. 


- 


742 SURGERY 


with a normal differential count and smear. The eosinophiles comprise approxi- 
mately 4 per cent of the total. No other cellular abnormalities were ever noted 
in the smear. One paper’ is found in the literature that stresses eosinophilia 
in chronic peritonitis. Kirk’? in a recent exhaustive review of the literature 
regarding the etiology and significance of eosinophilia does not mention chronic 
peritonitis. Without confirmatory cases and experimental data it cannot be 
stated conclusively that the eosinophilia was related here to a chronic, non- 
specific peritonitis. However, the relation seems more than merely coincidental 
and suggests possibilities for further study regarding the etiology and sig- 
nificance of eosinophilia. 

A fact that should be stressed in the operative management of this case is 
the nondrainage of the peritoneal cavity despite the knowledge that much 
foreign material was not removed. It was felt that drainage here would not 
only be useless, but actually harmful, in agreement with the conclusions of 
Yates** in his monumental work of 1905 regarding the fallacies of draining the 
peritoneal cavity. These concepts have long been stressed by Dr. Morton as a 
necessity for decreased surgical morbidity and mortality. 


SUMMARY 


A case is presented where a large perforation of the duodenum occurred 
during a routine gastrointestinal roentgen examination in fluoroscopy. Barium 
sulfate was used as the contrast substance. The effusion of barium into the 
peritoneal cavity was observed in fluoroscopy and recorded with repeated 
abdominal x-ray films. The patient has been followed at frequent intervals 
with repeated x-ray films of the abdomen and thorax. The immediate and later 
course of barium in the peritoneal cavity is described and discussed with a 
review of the pertinent literature. 

The effusion into the peritoneal cavity from the anterior portion of the first 
part of the duodenum descended first to the right infracolic region, crossed the 
ascending colon and cecum into the right lateral lumbar gutter, and then in- 
volved the right subphrenic area and space. 

There was an immediate and rapid diffusion throughout the peritoneal 
cavity of the patient with later concentration of the barium in the lateral 
gutters, pelvis, and the right subphrenic regions. 

Barium sulfate was injected into the peritoneal cavity of three dogs. An 
immediate widespread diffusion of barium was noted roentgenographically. The 
dogs were sacrificed at 114 month intervals. Post-mortem examination showed 
dense fibrous adhesions at the site of widespread barium deposits with omental 
encapsulation of a great portion of the barium at the site of injection. Barium 
was noted microscopically and roentgenographically in thoracic lymph nodes. 
The lymphaties of the greater omentum were outlined by phagocytosed barium. 
The local microscopic reaction was one of fibrous encapsulation, lymphocytic 
infiltration, and phagocytosis of barium by macrophages. Foreign body giant 
cells were few in number. 


re | 
} 
| 
| 
j 
| 


_ bo _ 


ao nN 


SCHILLING: PERFORATION OF DUODENAL ULCER 743 


REFERENCES 


. Buttner, G., and Fangerau, W.: Ueber Geschwursdurchbrucke im Magen—und Darm- 


kanal in Anschluss an Rontgenkontrast-mahlzeiten, Beitr. z. klin. Chir. 170: 58-76, 
1939, 


. Bolton, C.: Absorption From the Peritoneal Cavity, J. Path. & Bact. 24: 429-445, 1921. 
. Cunningham, R. 8.: Studies in Absorption From Serous Cavities, Am. J. Physiol. 62: 


248-260, 1922. 


. Cunningham, R. 8.: The Physiology of the Serous Membranes, Physiol. Rev. 6: 242-280, 


1926. 


. Eckman, P. F.: Acute Perforation Following Barium Filling in Routine Gastro-intes- 


tinal Examination, Surg., Gynec. & Obst. 47: 858-860, 1928. 


. Hahn, P. F., Miller, L. L., Robscheit-Robbins, F. 8., Bale, W. F., and Whipple, G. H: 


Peritoneal Absorption, J. Exper. Med. 80: 77-82, 1944. 


. Himmelmann, W.: Tierexperimentelle Untersuchungen iiber die Folgen der Magenper- 


foration nach Réntgenkontrastmahlzeit, Deutsche Ztschr. f. Chir. 240: 62-87, 1933. 


. Himmelmann, W.: Ueber die Perforation im Bereich des Magen-Darmtraktus bei und 


nach der Réntgenbreipassage, Miinchen. med. Wehnschr. 79: 1567-1570, 1932. 


. Johanson, C. E.: Perforation of a Gastric Uleer After Roentgen Examination, Nord. 


med. 8: 2542-2546, 1940. 


. Kirk, R. C.: The Causes of Eosinophilia, Internat. Clin. 1: 219-233, 1942. 
. Mackmull, G., and Michels, N. A.: Absorption of Colloidal Carbon From the Peritoneal 


Cavity in the Teleost, Tautogolabrus Adspersus, Am. J. Anat. 51: 3-49, 1932. 


2. Miller, J. W. (Washington, D. C.), Sayers, R. R., and Yant, W. P.: Response of Peri- 


toneal Tissue to Dusts Introduced as Foreign Bodies, J. A. M. A. 103: 907-912, 1934. 


. Mitchell, G. A. G.: The Spread of Acute Intraperitoneal Effusions, Brit. J. Surg. 28: 


291-313, 1940. 


. Paas, H. R.: Ueber die Magen- und Duodenalperforation nach Réntgen-Kontrastmahl- 


zeit und ihre Folgen, Deutsche Ztschr. f. Chir. 247: 461-494, 1936. 


. Panek, O.: Ueber U:cusperforationen im Anschluss an Réntgen-untersuchungen, Med. 


Klin, 23: 1492-1494, 1927. (Quoted by Singer18). 


. Parsons, C. G.: Eosinophilia With Chronic Peritonitis, Lancet 1: 721-723, 1945. 
. Simer, P. H.: The Drainage of Particulate Matter From the Peritoneal Cavity by 


Lymphaties, Anat. Rec. 88: 175-192, 1944. 


. Singer, H. A.: Perforation of Peptic Ulcer Following X-ray Examination With a 


Barium Meal, Radiology 22: 181-187, 1934. 


. Steinberg, B., and Martin, R. A.: Diffusion and Localization of Experimental Infee- 


tions of the Peritoneum, Surg., Gynec. & Obst. 79: 457-468, 1944. 


. Thomas, J. C.: The Disposal of Barium Sulfate in the Abdominal Cavity, J. Path. & 


Bact. 43: 285-298, 1936. 


. Toropov, N. I.: Case of Perforation of Duodenal Ulcer After Roentgen Examination, 


Khirurgiya 4: 118-120, 1937. 


. Webb, R. L.: Peritoneal Reactions in the White Rat, With Especial Reference to the 


Mast Cells, Am. J. Anat, 49: 283-334, 1931. 


. Yates, J. L.: An Experimental Study of the Local Effects of Peritoneal Drainage, Surg., 


Gynec. & Obst. 1: 475, 1905. 


22 


| 
| 
— 
| 
4 
10 
11 | 
| 
16 
17 
1S 
2 ( 
2 


MULTIPLE INVASIVE CARCINOMAS OF THE LARGE INTESTINE 


G. BurrouGHs Miner, M.D., Rocuester, N. Y. 


(From the Department of Surgery, The University of Rochester School of Medicine and 
Dentistry and the Strong Memorial and Rochester Municipal Hospitals) 


ATIENTS with multiple carcinomas of the large intestine constitute almost 3 

per cent of the 726 cases of histologically verified cancer of the colon and 
rectum that have been recorded at the Strong Memorial and Rochester Municipal 
Hospitals during the past nineteen years. Four of the twenty-one patients in 
the group had metachronous lesions, while the carcinomas occurred synchro- 
nously in the other seventeen. 

Billroth’s criteria for the diagnosis of multiple cancers have been modified 
by Warren and Gates.!| Only those lesions in which there was histologic evidence 
of invasion of the submucous tissue by the neoplastic cells have been included in 
this series. Definite invasion of the stalk was required for the diagnosis of car- 
cinoma in pedunculated polypoid masses. This should not be construed to in- 
dicate that heterotopia is the sine qua non of carcinoma in the large intestine. 
However, the frequency of cure by local excision of a large pedunculated polyp 
containing a focus of carcinomatous tissue at its periphery suggests that some 
unknown factors may make this lesion biologically different from invasive cancer 
regardless of similarity in structural details. 

Data pertinent to the individual cases discussed herein are listed in Table I. 
There are no apparent significant differences in mean age, sex distribution, or 
anatomic locations of the intestinal carcinomas between those patients who had 
multiple cancers and those who had only one carcinoma (Table IT). 

Roentgenologie examination of the large intestine with the conventional 
barium enema disclosed definite filling defects corresponding to the ear- 
cinomatous lesions found at operation or autopsy in each of the ten patients who 
was examined by this technique. The barium filled the entire colon in each in- 
stance. Had there been complete obstruction of the lumen it surely would have 
been impossible to outline a lesion proximal to the obstructed point. Some 
surgeons omit roentgenologic examinations of the large intestine in those patients 
who have lesions that ean be visualized by endoscopy, particularly when biopsy 
is possible. Similarly, a palpable mass in the abdomen of a patient who gives 
a characteristic history of a large bowel neoplasm may be considered an adequate 
indication for exploratory laparotomy. Economic considerations may influence 
the use of diagnostic procedures in individual cases. 

Experience indicates that examination of the colon at operation is an ef- 
fective means of diagnosis of multiple carcinomas of that organ. The correct 
diagnosis of multiple cancers was made in six of the seven patients who were 
operated upon without prior roentgenologic studies with barium techniques. The 
one patient in whom the neoplasm was not found at operation (Case 10) had 
diabetes mellitus and hypertensive cardiovascular disease. She died four days 
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after right hemicolectomy for carcinoma of the cecum. <A carcinoma of the trans- 
verse colon, 6 em. long and 4 em. wide, which was raised slightly above the sur- 
rounding mucosa, was found at autopsy. The lesion could have been excised by 
including approximately 20 em. more of the transverse colon in the resection. 
The point is of academic interest in this case but conceivably a second carcinoma 
might be missed in a more rugged individual. Extensive exploration of the 
abdominal contents of a debilitated patient in the presence of an obvious lesion 
which readily explains the symptoms may increase the risk of operation. Only 
two of the seventeen synchronous carcinomas involved both the right and left 
portions of the large intestine. This tendeney for synchronous multiple ear- 
cinomas to involve the same or neighboring segments of the large intestine re- 
duces the hazard of erroneous diagnosis at laparotomy. 

Neither roentgenologic examination nor palpation of the colon at operation 
has been an effective method for detecting small adenomatous polyps of the large 
intestine. Perhaps double contrast techniques have not been employed fre- 
quently enough, but, in general, the results have been discouraging save for 
those patients in whom large areas of the colonic mucosa were involved. Mul- 
tiple adenomatous polyps were found in the large intestines of eight (38 per 
cent) of the patients in this series. The involvement of the intestine was suf- 
ficiently diffuse in four of them to constitute polyposis.2. A familial history of 
polyposis could be elicited from one patient (Case 6). The importance of the 
association of polyps with multiple carcinomas of the large intestine is illustrated 
well by the patients in whom cancers occurred metachronously. Three of the 
four had polyps but none had extensive involvement of the large intestine. In 
Case 1 no polyps were found in a segment of colon 12 em. long but four years 
later approximately fifteen were clustered about a carcinoma of the rectum. Only 
two more polyps were found in the entire descending colon in addition to a ear- 
cinoma. One patient (Case 2) had ten polyps in the proximal part of the as- 
cending colon which were not seen on roentgenologic examination. At autopsy 
three years later there were polyps separated from each other by large areas of 
normal-appearing mucosa in all of the remaining segments of the large intestine. 
Another patient (Case 3) had two small polyps in the proximal 28 em. of the 
colon. No polyps were found in the remaining large intestine at autopsy six 
years later. Case 7 is particularly interesting. This 61-year-old housewife had 
an abdominoperineal resection for rectal carcinoma in July, 19438. The op- 
erative specimen, 30 cm. long, contained two typical carcinomas approximately 
8 em. apart. The intervening mucosa was studded with thirteen small polyps, 
3 to 5 mm. in diameter. The distal 35 em. of the remaining colon were resected 
subsequently, and contained only three small polyps. 

The difficulties in diagnosis of adenomatous polyps of the large intestine 
make it impossible to determine the true incidence of polyps associated with 
single carcinoma in surgically resected specimens. Among 9,000 autopsy proto- 
cols at Strong Memorial and Rochester Municipal Hospitals there are 191 cases 
of single carcinoma of the large intestine. Thirty-three (17 per cent of these 
patients had one or more adenomatous polyps in either the surgically resected 
specimen or at necropsy, less than one-half the incidence of polyps associated 
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TABLE IT. AGE, SEX, AND ANATOMIC LOCATION OF CARCINOMAS OF THE LARGE INTESTINE 


SINGLE MULTIPLE 
Mean age 60 years 61 years 
Males 53% 48% 
Females AT% 52% 
Cecum to splenic flexure 20% 22% 
Splenic flexure to rectum 37% 40% 
Rectum 43% 38% 


with multiple carcinomas of the large intestine. One or more polyps lay in the 
same segment as the carcinoma in fourteen (42 per cent of those who had a single 
cancer and polyps. At least one polyp was found in the carcinomatous segment 
of the colon in all of the patients who had multiple cancers and polyps. It ap- 
pears, then, that petients with multiple carcinomas have concomitant polyps of 
the colon and rectum more frequently than do patients with solitary carcinoma. 
We are unable to show that multiple carcinomas arise more frequently among 
patients who have adenomatous polyps of the large intestine. 


_ No evidence is available to indicate that multiple carcinomas of the large 
intestine impose any special therapeutic problems as far as the technique of 
surgical resection is concerned. The problem is diagnosis. It is suggested that 
roentgenologic examination is indicated in all patients with neoplasms of the 
large intestine in order to establish the solitary nature of the lesion and the pres- 
ence or absence of adenomatous polyps within the limitations of the method. It 
is entirely possible that the incidence of multiple carcinomas of the large in- 
testine observed in this series is too low. Perhaps some of the late recurrences 
represent new cancers. 


SUMMARY 


Multiple carcinomas of the large intestine were found in 21 of 726 patients 
with cancer of that organ. The lesions were more frequently synchronous than 
metachronous. Roentgenologic examination and exploratory laparotomy were 
effective procedures for detecting the multiple carcinomas. Adenomatous polyps 
of the large intestine were associated with multiple carcinomas in only eight 
of the patients. This is more than twice the incidence of polyps associated with 
single carcinoma of the colon or rectum. 
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Worldwide use of Pentothal Sodium by military and civilian 


surgeons and anesthetists in recent years has been reviewed in an extensive store 


of literature. Nearly 800 reports since 1934 cover every phase of intravenous 
anesthesia with that agent. Result: the surgeon today has an impressive record 
of experience to guide him in the use of Pentothal Sodium—its indications 
and contraindications, advantages and disadvantages, precautions and techniques ot 
administration. With such a guide, the surgeon can use Pentothal Sodium 
with more effectiveness, increased safety and greater convenience— 
factors that widen the scope of intravenous anesthesia. 


Laporatories, North Chicago, Illinois. 


New 
Pentothal 


Film: Abbott) 


te, 
tyl) thiobarbiture 
Medical groups interested (Sodium Ethy! {1-methy!be 

in intravenous anesthesia may j 
arrange for the showing of 
a new motion picture film on 
the use of Pentothal Sodium 
by writing to the Medical Depart- - 
ment, Abbott Laboratories, FOR INTRAVENOUS ANESTHESIA 


North Chicago, Illinois. 
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Dividends in Happiness 


World War II was fought to 
preserve the safety and happiness 
of the American family. Through- 
out the transition period to perma- 
nent peace USO is endeavoring to 
help the members of each family 
who are still in the armed forees— 
in hospitals, at Hemisphere bases, 
just going into uniform. In 849 
communities, the Community 
Chests of America provide health, 
welfare and recreation services for 
the whole family. 

Contribute to the welfare of 
your community members at home 
and abroad. 

Give generously to the USO and 
your Community Chest. 


FIGHT | 
INFANTILE 
PARALYSIS 


MARCH OF DIMES 
JANUARY 15-30 


November, 1946 


A Handsome Permanent 
Binder for SURGERY 
omy 

$].65 


The ONLY binder 
that opens flat as a 
bound book! Made 
of durable imitation 
leather, it will pre- 
serve your journals 
permanently. Each cover holds 6 is- 
sues, one volume (2 volumes published 
each year). Do your own binding at 
home in a few minutes. Instructions 
easy to follow. 
Mail coupon for full information and 
binder on 10-day free trial. 
MAIL COUPON TODAY**#2==: 


SUCKERT LOOSE LEAF COVER CO. 
234 W. Larned St., Detroit, Michigan 


Mail postpaid binders for ‘“‘SUR- 
GEES” Will remit in 
10 days or return bindings collect. 

Name 


Address 
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INDEX TO ADVERTISERS 


Please mention “SURGERY” when writing to 
our advertisers—It identifies you 


Abbott Laboratories (Pentothal Nat‘onal Drug Company, The (Allan- 

Articles to Appear in Early Issues_— National Foundation for Infantile 
--------- Third Cover 


Burroughs Wellcome & Co. (U. S. 


Inc. (Lubafax) -------------------- 7 Pilling & Son Company, George P. 
(Surgical Instruments) 6 
Ciba Pharmaceutical Products, Inc. 
(Erandren and 1I-Ovocylin) ------- 
23 Singer Sewing Machine Company 
Crescent Surgical Sales Co., Inc. (Surgical Stitching Instruments) -- 13 
(Surgical Blades and Handles) ---- 8 Stearns & Company, Frederick (Fer- ‘ 
Davis & Geck, Inc. (Sutures) ~------- 2 


Suckert Loose Leaf Journal Binders__ 23 


Ethicon Suture 
talum) 


Laboratories (Tan- 


6. "Savings 23 


Gomeo Surgical Manufacturing Corp. 


(Suction and Ether Unit) ---------- 14 Western Journal of Surgery Publishing 
Company (Transactions of the 
Hoffmann-La Roche, Ine. (Per-Os- American Society for the Study of 
Lilly and Company, Eli (Penicillin) White Laboratories, Inc. (Sulfathia- 
Second Cover zole Gum) 4, 
Lippincott Company, J. B. (Surgical White Laboratories, Inc. (Vitamin A 


All possible care is exercised in the preparation of this index. 


The publishers are not 
responsible for any errors or omissions. 


HANDBOOK OF ORTHOPEDIC SURGERY 


By ALFRED RIVES SHANDS, JR., B.A., M.D., Associate Professor of Sur- 
gery in Charge of Orthopedics, Duke University. In Collaboration with 
RICHARD BEVERLY RANEY, B.A., M.D 


SECOND EDITION, 567 pages, 154 illustrations. PRICE, $4.25 


CONTENTS—Introduction. Congenital Deformities. Congenital Deformities (Con- 
tinued). Affections of Growing Bone. Affections of Adult Bone. Infections of Bone 
(Exclusive of Tuberculosis). Infections of Joints (Exclusive of Tuberculosis). Tuber- 
culosis of Bones and Joints: The Spine and Pelvis. Tuberculosis of Bones and Joints: 
The Extremities. Chronic Arthritis. Chronic Arthritis: Special Joints. Neuromuscular 
Disabilities: Infantile Paralysis. Neuromuscular Disabilities (Exclusive of Infantile 
Paralysis): Involvement of the Brain and Spinal Cord. Neuromuscular Disabilities 
(Exclusive of Infantile Paralysis): Involvement of Peripheral Nerves and of Muscles. 
Tumors. Fracture Deformities. Body Mechanics and Physical Therapy. Affections of 
the Spine and Thorax. Affections of the Low Back. Affections of the Hip. Affections 
of the Knee. Affections of the Ankle and Foot. Affections of the Neck and Shoulder. 
Affections of the Elbow, Wrist, Hand, and Jaw. Bibliography. 

The second edition of Shands’ ‘‘Handbook of Orthopedic Surgery’’ pre- 
sents the fundamental facts and principles of orthopedic surgery in as 
concise a manner as possible, yet is sufficiently detailed. The book repre- 
sents a consensus of opinion drawn from the erticisms and suggestions of 
more than 25 outstanding orthopedic surgeons and teachers. The subject 
matter of the text is covered in 24 chapters, 16 of which are arranged on a 
basis of pathology and 7 according to anatomical region, including disease 
entities which do not fall readily into the pathology grouping. The ex- 
cellent illustrations were drawn especially for the book and aid immeasur- 


ably in diagnosis and treatment. 
The C. V. Mosby Company—Publishers—St. Louis 3, Mo. 
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